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ADIANTUM IN NICARAGUA 


Frank C. Seymour! 


In preparing this article, much help has been derived 
from Miss Edith Scamman's treatment of the ''Maidenhair 
Ferns of Costa Rica'!. In addition to the text, her 
drawings portray characters not otherwise shows. Since that 
article was published, much collecting has been accomplish- 
ed in Nicaragua and in other parts of Central America. It 
seems appropriate therefore to bring the subject up to date 
and to include not only Nicaragua but all of Central America 
to prepare the way for the discovery in Nicaragua of species 
not yet known there. 


Descriptions of some of these species are difficult to find 
and specimens of some are scarce or difficult of access. To 
make information more readily available is the purpose of 
writing. 


The first part of this treatment is an analytical key for 
all the species known to occur in Central America. It is 
followed by an alphabetic list of the same species with fur- 
ther information. Such synonomy is given as it has been ne- 
cessary to deal with. In addition to a bibliography and index 
at the end, numerous references are given to assist the 
reader to pursue the subject further if desired. So far as 
I have been able to ascertain from specimens examined, 19 
of the 34 species in Central America occur in Nicaragua. 


I express my thanks to the following persons and their 
staffs for the privilege fo examining specimens and using the 
facilities od their respective herbaria. Dr. Reed C. Rollins, 
Director of the Gray herbarium. Dr. Richard A. Howard, Di- 
rector of the Arnold Arboretum. Dr. David B. Lellinger, 
Pteridologist of the United States National Herbarium. Dr. 
Daniel B. Ward, Director of the Herbarium of the University 
of Florida. Dr. Humberto Tapia B., Director ofthe Herbarium 
of the Escuela Nacional de Agricultura y Ganaderia of Nicar- 
agua. Dr. H. W. Vogelmann, Director ofthe Pringle Herbarium 


lResearch Associate, Missouri Botanical Garden, and Visiting 
Associate Research Professor, University of Florida. 


a 
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of the University of Vermont. Dr. Robert W. Long, Director 
of the Herbarium of the University of South Florida. To Dr. 

R. M. Tryon of the Gray Herbarium for identifying some of my 
specimens. To Dr. Ward for consultation and very helpful in- 
formation. To Dr. Lellinger for important notes and identifica- 
tions and the loan of a specimen of Adiantum terminatum Kunze. 


References to publications from which much help has been de- 

rived. 

Shimek, Bohumil. The Ferns of Nicaragua, Bull. State Univ. 
Iowa 4:20 plates. 1896. 

Maxon, W. R. The Flora of Porto Rico and the Virgin Islands 
6:419-425. 1926. 

Scamman, Edith. Maidenhair Ferns (Adiantum) of Costa Rica, 
Contr. Gray Herb. 187:1-22. 1960. 

Iasser, Tobias. Flora of Venezuela 1(2):727-749, t. 143-152. 

1969. 


ARTIFICIAL KEY TO SPECIES OF ADIANTUM 
known to occur in Central America. 


Unless otherwise stated, segments mean largest segments. 
A. Frond entire, heart-shaped; sori long; fronds tufted 
7. A. cordatum Maxon 
A. Wrond VxtiGusly divided tata segments B. 
B. Frond without central axis, variously branched; segments 


6 mm wide, 12-18 mm long 19. A. patens Willd. 
B. Frond with central axis, pinnately branched or unbranch- 
ed C. 


C. Segments on stalks; stalks, at least some of them, 2-43 

mm long, thread-like D. 

D. Sterile segments 5-6.5 cm wide, 6-8 cm long, sharp- 
ly toothed; fertile segments 1.5-2 cm wide, 3.5-4.5 
cm long; longest stalks 9-43 mm long 

; w Eee Seaman Hk. 
ID: Stewile ae) fertile peoment 4-17 mm wide, 3-6.5 
cm long; longest stalks 2-6(-12) mm long E. 
E. Frond simply (once) pinnate F. 
F. Sterile segments sharply serrate, each vein 
ending in a tooth; junction of stalk with seg- 
ment sharply marked 9. A. deflectens Mart. 


Letter G not used in the key. 
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F, Sterile segments lobed or cut, not sharply toothed; junc- 
tion with stalk not sharply marked 16. A. lunulatum Burm. 

E. Frond twice or thrice pinnate or more divided H. 
H. Sterile segments entire or cut or lobed, not toothed I. 

I. Stalks of segments densely hairy; frond climbing; main 
axis zigzag; axis of pinnae joining main axis at right an- 
DE Ghigme : oj 0 « tO. AS beet Moore 

I. Stalks of Se penents Siar one! frond not climbing; main 

axis straight; axes of pinnae joining main axis at ob- 
lique angle; sori roundish to kidney-shaped J. 
J. Lower segments borne near base of pinnae, over- 
lapping main axis; segments bluntly lobed 
teh en ae a . 6, A, coneinnum H. & B. 
J. eae: segments not borne near base of pinnae, not 
overlapping main axis; sterile segments entire or cut 
or lobed, not toothed K. 
K. Segments white at base where joined to stalk, nar- 

rowly wedge-shaped at base L. 

L. Segments 4-6 mm wide; rootstock long; seg- 
ments lobed’. =... . . 2. A. andicola Liebm. 

L. Segments (widest ones) 8-17 mm wide 5 

c : .l A. amplum eb 
K. Seamicits sit wliiee at base where joined to stalk, 

widely wedge-shaped at base M. 

M. Joint of stalk with segment not clearly marked; 
segments sometimes falling leaving stalk on 
frond, not lobed’. . 1.23. A. Poiretii Wikstr. 

M. Joint of stalk with segment clearly marked by 
line; segments falling from stalk, slightly lob- 
Cit te Whee « 6s. Mee, AReprincens Moore 

H. Sterile segments serrate N. 

N. Sori usually not borne near tip of segments; larger 
segments acute or acuminate, twice as long as wide, 
attached to stalk at end O. 

O. Dark color of stalk stopping abruptly at base of 
segment; larger segments abruptly acutely tipped; 
longest stalks 5-8 mm long; stipes glabrous, black, 
polished; frond quadripinnate 33. A. trapeziforme L. 

O. Dark color of stalk passing into base of segment; 
larger segments tapering at tip P 
4 : : eDiets eden bieerict 

N. Sori horns at (ReuMaed tip and sides of segments; seg- 
ments regularly lobed; larger segments 1-2 times as 
long as wide, attached to stalk at end or base P. 
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P. Each vein ending ina sinus; segments green beneath, 
8-16 mm wide; stalks whitish, base of segments not 
whitish ...... ss... 26. A. Raddiammeigiees 

P. Each vein ending in a tooth or not in a sinus Q. 

Q. Dark color of stalk passing into base of segment; 
rootstock long; segments not falling from stalks 
.4. A. Capillus-Veneris L. 
Q. Dank palok of sei stopping abruptly at base of seg- 
ment; blade 3-5-pinnate R. 
R.Segments jointed to stalks, falling, with common- 
ly 5 narrow lobes; sterile margins dentate 
np stcitc 29. A. tenerum Sw. 
BS Sesiniente not i to stalks, widely rounded with 
few wide lobes ...4 .. . .3. A. (BraunieMete 


D. Segments sessile or stalks no more than 1(-2) mm long, 
usually not thread-like S. 


S. Stalk attached to segments at wedge-shaped base; sori 


Ss. 


roundish or kidney-shaped; segments borne above and 
down to base of pinnae, overlapping axis; stalks 1-2 
mm long ; . 6. A. concinnum Willd. 
Stalk, if any, Biached at side of oblong segment; sori 
various; segments usually not overlapping axis T. 
T. Sori few, 1-5, long, continuous or slightly interrupt- 
ed U. 
U. Blades once pinnate; sori on both upper and lower 

margins of segments V. 

V. Pinnae closely sessile or stalks 1 mm long, 
4-6(-8) pairs; lower sterile pinnae 5 cm wide, 
opposite ones frequently overlapping; axis glab- 
rous; veins free; largest fertile pinnae 3-4(-5) 
cm wide . 17. A. macrophyllum Sw. 

V. Pinnae on short stalks; stalks as much as 2mm 
long; axis hairy W. 

W. Pinnae 6-10 pairs, alternate, the lowest 
1.2-2.5 cm wide, 7.5-10 cm long; sterile 
margin sharply serrate, teeth erect; stipe 
and axis tomentose, with long hairs also; 
veins free or rejoining (anastomosing) 
ame 9) Tear 15. A, lucidum Swe 

W.Pinnae 2-6 pairs, cpeidnites 2.5-5 cm wide, 
10-15 cm long; axis hairy; veins forking and 
rejoining (anastomosing) : 

; 38. Aa, Wilsonii (Hk. ) Baker 
U. Blade Pa pinnate near base, at least lowest pin- 
nae pinnate; main axis scaly or hairy or both; ster- 

ile margin toothed X. 


X. Sorus 1, long, on upper margin, rarely a 
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X. Sorus 1, long, on upper margin, rarely a shorter sorus 
also on outer margin; pinnae 25-30 mm wide; segments 
3-5 mm wide, 8-19 mm long; segments nearest long 
terminal segment less than 1/2 as long as longest seg- 
ment; axis Pecaer sterile segments toothed 

ae Zoe oe pulverulentum L. 

X. Sori more fan 1 on upper and lower or outer margins 
of segments Y. 

Y. Sori on lower margin of segments; segments 10-20 
pairs, denticulateseserrate, with long reddish hairs 
beneath; axis densely scaly 
: e's , LB nthe biltoe Mason & Weath. 

Ne Sori on ey (or seemingly | lower) margin of gradu- 
ally acuminate segments; pinnae 26-50 mm wide; seg- 
ments (pinnules) 7-10(-12) mm wide, 2-4 cm long; 
sterile segments coarsely toothed; segments nearest 
terminal segment reduced, about 1/2 to 2/3 as long 
Beatonpest segment ...... « «.« » 34 A. vitlosum L. 

T. Sori often several, short or interrupted, round or kidney- 

shaped or oblong; sori various Z. 

Z. Sori on both upper and lower margins of segments; pin- 
nae alternate, lowest ones 2.5-5 cm long; segments us- 
ually whitened beneath; largest 3-6.5 cm long except in 
A. serrato-dentatum a. 

a. Segments with long reddish hairs beneath; rootstock 
nodulose; stipes clustered; see above 

£ - 3, A ellepes Meson & Weath, 
cnees Piabtous or usually becoming so; rootstock 
slender, long-creeping; axis usually scaly-hairy, some- 

times becoming glabrous b. 

b. Frond bipinnate; midvein of segments distinct; larg- 
est segments (2-)3-4(-5) cm long; sterile margins 
evenly serrate; stipes distant; rootstocklong, 1.c2.8 
mm thick, with loose filiform scales; segments whit- 
ened beneath; cp. p. 4... . 14. A. latifolium Lam. 

b. Frond once pinnate; midvein of segments none or ob- 
scure; rootstock short, stout, about 1 cm thick c. 
c. Sterile margin evenly toothed; longest segments 

(2.5-)4-6 cm long, whitened beneath; stipes dis- 
iene oy Oia eee Po ius cows i. petvolatum Desv. 
c. Sterile margin Tesi double-toothed; longest 
segments 5-6.5 cm long, not whitened beneath; 
stipes clustered ..... .18. A. obliquum Willd. 

Z. Sori on upper and sometimes outer margins, mt on 

lower margin; veins not rejoining d. 
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Z. Sori on upper and sometimes outer margins, not on lower 
margin; veins not rejoining d. 
d. Lower pinnae divided and subdivided; frond tripinnate or 
more divided with at least 2 segment-bearing branches; 
segments lobed at least shallowly; sori much interrupt- 


ed e. 
e. Segments shallowly lobed, toothed, not notched; sori 
at tips of lobes ....... . 35: A, Wilesiammmaie, 


e. Segments deeply incised-lobed, about 7-lobed on up- 
per margin; larger lobes notched; sori in notches; 
blade 4-5epinnate ...... 20. A. pectinatum Kunze 

d. Lower pinnae once divided, with only 1 segment-bearing 

axis; frond bipinnate; pinnules not divided f. 

f. Largest segments 4-17 mm long; midvein none or in- 
distinct; sterile segments finely toothed on upper mar- 
gin g. 

g. Stipe and axis conspicuously shaggy with many 
spreading filiform scales; segments toothed on up- 
per margin; rootstock 4-7 mm thick : 

Sea A5 .8. A. decoratum Maxon & Weath. 

g. Stipe glabrous, black, . lustrous, or puberulent to 
shortescaly h. 

h. Axis glabrous or puberulent to shortescaly; long- 
est segments 4-5 mm wide, 15-17 mm long; 
stipes clustered . 28. A. serratoedentatum Willd. 

h. Axis with long spreading hairs; longest segments 
10-14 mmlong .... .30. A, terminatum Willd. 

f. Largest segments 2-4.5 cm long i. 

L. -Axes of pay puberulent; segments opposite 

; : .12. A. Kalbreyeri C. Chr. 
cls Aste of pinnae cate or hairy, | sometimes both, not 

puberulent; segments alternate j. 

j. Rootstock shortecreeping; stipes clustered k. 

k. Segments obtuse, abruptly narrowed at tip; sori 
short, kidney-shaped, on upper margin only, 
not on tip ...... ll. A. fructuosum Sprengel 

k. Segments gradually narrowed to acuminate tip; 
sori long, curved, on upper and lower (or out- 
er) Margins near tip .°. % 34, A. villosum L. 

j. Rootstock long-creeping; stipes distant l. 

1. Segments nearest terminal segment less than 1/2 
as long as longest segment; sterile tips of seg- 
ments acute or acuminate, turned upward; seg- 
ments not whitened beneath; sterile ones coarse- 
ly serrate; midvein indistinct or none; rootstock 
5-8 mm thick, nodose 31. A. tetraphyllum Willd. 
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1. Segments nearest terminal segment 1/2 as long 
as longest segment; midvein distinct; rootstock 
2 mm thick; segments whitened beneath; sterile 
segments denticulate; Cp. Pe 32 se abs sala as bee 

eat ie Senda vg 14, A. latifolium Lam. 


ANNOTATED LIST OF SPECIES 


1. A. amplum Presl, Rel. Haenk. PGS Sige IAA Se 
Blade decompound, 1-1.5 m long, puberulent beneath. 
Mexico (GH), Guatemala (GH), Salvador (GH). 
2. A. andicola Liebm., Vid. Selsk. Skr. V. 1:266 (seors 
114). 1849. A. Cooperi Baker, Journ. Bot. 25:25. 1887. 
A. palmense Christ, Bull. Soc. Bot. Geneve II, 1:230. 1909, 
a synonym according to Tryon, Contr. Gray Herb. 187:22.1960. 
Mexico (US), Guatemala (GH, US), Honduras (GH, US), Salvador 
(GH, US), Costa Rica (GH, US), Panama (GH, US). 
Nicaragua, San Rafael del Norte, alt. 1200-1350 m, pine woods, 
Miller & Griscom 154 & 158 (US). 
5 km N of Sta. Maria de Ostuma, WMW 23941 (US). 

3. A. Braunii Mett., Kuhn, Linnaea 3675. 1869. 
Guatemala (US), Costa Rica (GH, US). 

Nicaragua, without definite locality, Garnier 1907 (GH). 

4. A. Capillus-Veneris L., Sp. Pl. 2:1096. 1753. 

Mexico (FLAS, US), Fla. (FLAS), SEU. S. (FLAS), Guatemala 
(FLAS, GH, US), Costa Rica (GH), Miss. (FLAS), Panama (GH), 
Jamaica (FLAS). Type: Hnn 1252.9. 

5. A. caryotideum Christ, Bull. Soc. Bot. Geneve II, 1:230, 
fig? T1909. 

Guatemala (US), Costa Rica , Panama (US). 

6. A. concinnum (H. & B.) Willd., Sp. Pl. 5:451. 1810. 
Type: Venezuela, Caracas, Humboldt & Bonpland (Herb. Willd. 
20099 (B)). British Honduras (US), Guatemala (FLAS, GH, US), 
Honduras (GH, US), Salvador (GH, US), Costa Rica (FLAS, GH, 
US), Panama (GH, US), Cuba (FLAS), Venezuela. 

Nicaragua, all collections from the west except Mosquito Coast 
and Castillo. 
Jinotepe, Dept. Carazo, alt. 500 m, Hitchcock, s.n. (US). 
S. of Jinotega, alt. 1200 m, WMW 23550 (US). 
Jinotega, Alt. 3200 ft., Howard 97 (US). 
Mosquito Coast, Schramm (GH); 1924 (US). 
Between Casa Colorada and Las Nubes, Porter 1207 (GH). 
Without definite locality, Garnier 1428 (GH), 1413 (GH), 
4563 (GH), Al213 (GH), 1415 (GH). 
Ometepe, Dept. Rivas, Fournier; Hemsley; Shimek 
Casa Colorada, Dept. Carazo?, 850 m, MHV 7380 (US); 
Seymour 543 (VT). 
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Plan Grande, Dept. Nueva Segovia, Seymour 5132 (SEY). 
Ocotal, Dept. Nueva Segovia, Hamblett 790 (ENAG, BM, 
MICH, WIS). 

Matagalpa, Seymour 2157 (VT). 

Casa Colorada, Dept. Carazo, Seymour 543 (VT). 

Rio Las Nubes, alt. 650 m, Garnier (GH); MHV 7467 (US). 

Granada, Fournier; MHV 7590 (US). 

Volcan Mombacho, Dept. Granada, Dudey & Moore 1967 
(F, MO, UC, NY, WDP, MICH); Atwood 3903 (B); Robbins 
6254 (ENAG, SEY, SMU, BM, GH); Seymour 6100 (FLAS). 

Masaya, Hitchcock s.n. (US); Zelaya 148 (ENAG,SEY,SMU, 


F, MO, UC, NY, WDP, GH, WIS, MICH); Atwood 3288 
(B). 
Apoyeque, Dept. Managua, Marshall & Neill 6701 (ENAG, 
SEY, MO). 


La Concepcion, Dept. Managua, Nichols 914 (SEY). 

El Crucero, Dept. Managua, Seymour 1402 (ENAG, SEY, 
SMU, GH, F, MO, UC, NY, WDP, WIS, MICH). 

Sta. Teresa, Dept. Carazo, Hamblett 1296 (VT). 

Laguna de Masaya, alt. 300 m, Maxon 7750 (US). 

Castillo, Dept. Rio San Juan, Shimek; Atwood 5171 (SEY, 
BM). 

Santiago Volcano, Dept. Masaya, 300-480 m, Maxon 7710 
(US). 

Sangsangta, Segovia District, Schramm 5 (US). 

Sangsangta District, Schramm 37 (US). 

Ameya, Dept. Chinandega, MHV 7137 (US). 

7. A. cordatum Maxon, Amer. Journ. Bot. 19:165-166.1932. 
Type: Pittier 4297 (US); isotype (GH). Panama (GH, US). 

8. A. decoratum Maxon & Weath. ex Maxon, Amer. Journ. 
Bot. 19:165. 1932. British Honduras (US), Guatemala (FLAS, 
GH, US), Honduras (GH, US), Costa Rica (GH, US), Panama (GH, 
US). 

Nicaragua, region of Braggman's Bluff, Dept. Zelaya, Engle- 
sing 219 (US). 
Montana Esquipulas, Dept. Zelaya, Shank & Molina 470Z(US). 

9. A. deflectens Mart., Ic. Crypt. Brazil. 94. I6ae: 

Type: Brazil, Santarem, prov. Para, Martius. A. dolabrifor- 
me Hk., Ic. Pl. t.191. 1837. Guatemala (US), Honduras (US), 
Costa Rica (FLAS, US), Panama (US), Colombia (FLAS). 

10. A. Feei Moore, in Fee, Mem. Foug. 7:29, t.24, £. a 
1857. Isotype: Guatemala, Salvin, Vera Paz (GH). 

A. flexuosum Hk., 2 Cent. Ferns, t.61. 1861. 
Guatemala (US). 

11. A. fructuosum Sprengel, Syst. Veget. 4:113. 1827. 
Similar to A. tetraphyllum and sometimes (Ind. Fil. 27. 1906) 
treated as a var. of it. Scamman, p. 12, clearly states the dif 
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treated as a var. of it. Scamman, p. 12, clearly states the dif- 

ferences as given in my key, p. 6. Mexico to Panama, to Peru 

and Brazil; West Indies; as given by Scamman. 

i2yens) Kalbreyeri,C. ‘Chr., Ind. Fil. 28. 1906. 

Type: Colombia, Kalbreyer 956 (K); photo (GH). 

A. orosiense Christ, Fedde Repert. 8:17. 1910; according to 

Tryon, Contr. Gray Herb. 187:22. 1960. For description and 

illustration, see Copeland, Tropical American Ferns 303, pl. 

62. 1941. Costa Rica (US), Panama (US), Colombia. 

13. A. Killipii Maxon & Weath. ex Maxon, Amer. Journ. Bot. 
19:166-167. 1932. Panama (GH, US), Trinidad, Guiana. 

14. A. latifolium Lam., Encycl. 1:43. 1783. Scamman(p. 11) 
says "fertile ones [pinnules | >. a,tCute ornacuminate. .. ' but 
fig. 8 does not bear this out. 

British Honduras (GH, US), Guatemala (GH, US), Honduras (GH, 

US), Costa Rica (FLAS, GH, US), Panama (GH, US), Jamaica 

(FLAS), W.1I. (FLAS). 

Nicaragua, Boca Machado, vallee du San Juan, 20m alt., H. 

Pittier 9632 (US). 
A lo largo del Rio Grande, Dept. Zelaya, Molina 2111 (US). 
Santo Domingo, Dept. Chontales, Bunting & Licht 1160(GH). 

Gy A. lucidum (Cav.) Sw., Syn. Fil. 121. 1806. 

Panama (GH, US, FLAS), Trinidad (FLAS). 

Nicaragua, Chontales, Fournier; Hemsley. 

16. A. lunulatum (Roxb.) Burm.f., Fl. Ind. 235. 1768. 

This is the name which Morton has adopted for the species 

which has been called ''A. philippense''. He considers the lat- 

ter to be unidentifiable. Contr. U. S. Nat. Herb. 38:371. 1974 

Guatemala (GH, US), Honduras (GH, US), Salvador (US), Costa 

Rica (GH, US), Panama (GH, US). 

Nicaragua, Ocotal, Dept. Nueva Segovia, Atwood 755 (VT); 
Nichols 816 (SEY, SMU, GH, F, MO); Seymour 841 (UC, NY, 
WDP, GH, WIS). 

Ameya, Dept. Chinandega, MHV 7204 (GH, US). 

No definite locality, Garnier 1027 (GH), 1932 (GH), 1933 (GH). 

Managua, Chaves 19 (A); 20 (US). 

Masaya, Santiago Volcano, 300-400 m, Maxon 7709 (US); 
250m, Hitchcock s.n. (US); Laguna de Masaya, 300 m 
Maxon 7747 (US); Nichols 106 (ENAG, SEY, SMU, F, MC 
WGEINYjGH)). 

Granada, Hemsley, as A. dolobriforme Hk.; Fournier. 

La Virgen, Dept. Rivas, Narvaez 1209a (VT). 

17. A. macrophyllum Sw., Nov. Gen. Sp. Prod. 135. 1788. 
British Honduras (GH, US), Guatemala (GH), Honduras (US), 
Salvador (GH, US), Costa Rica (FLAS, GH, US, USF), Panama 
(GH, US), Jamaica (FLAS), Colombia (FLAS). 
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Nicaragua, Sierras de Managua, alt. 800m, Grant 1034 (GH, 
US); Garnier Al230 (GH), Al231 (GH), 1483 (GH). 
Mombacho, 750-900 m, MHV 7810 (GH, US). 

6-10 km NE of Matagalpa, 1000 m, WMW 23828 (US). 

Chontales, Fournier; Hemsley. 

Castillo, Shimek; La Juana Rio, Shimek. 

A lo largo del Rio Grande, Dept. Zelaya, alt. 0.15 m, 
Molina 2403 (US). 

18. A. gbliguum Willd., Sp. Pl. 5:429. 1810; non Kaulfuss, 
Enum. 200. 1810. British Honduras (GH, US), Guatemala (GH, US), 
Honduras (US), Costa Rica (GH, US), Panama (GH, US). 
Nicaragua, Alo largo del Rio Grande, Dept. Zelaya, Molina 

2453 (GH, US). 
Bluefields, Dept. Zelaya, 0.30 m, Molina 1948 (US). 
Castillo, La Juana Rio, Shimek. 

19: A. spatens Willd.; Sp. Pl. 5-439 186: 

Type: Venezuela, Caracas, Bredemeyer (Herb. Willd. 20078) 

(B); photo (GH). 

Guatemala (GH, US), Honduras (GH), Salvador (US), Costa Rica 
(GH, US): 

20. A. pectinatum Kunze ex Ettingsh. Farnkr. 85, t. 45, 
figs. 14-16. 1865.See Copeland, Tropical American Ferns 303. 
1941. Costa Rica (GH, US). 

21. A. petiolatum Desv., Berl. Mag. 5:326. 1811. 

A. Kaulfussii Kunze, Linnaea 21:221. 1848. 

British Honduras (US), Guatemala (US), Honduras (US), Costa 

Rica (FLAS, US), Panama (US), Jamaica (FLAS). 

Nicaragua, Mosquito Coast, Schramm (US). 

Braggman!s Bluff, Dept. Zelaya, Englesing (US). 

Bluefields, Dept. Zelaya, Danneberger (US). [ (GH). 
Rama, Dept. Zelaya, Nichols 301 (ENAG, SMU, GH, F, MO). 

22. A. Poiretii Wikstr., Vet. Akad. Hdl. 1825. 443. 1826. 
Mexico (FLAS), Guatemala (FLAS, GH, US), Salvador (US), 
Costa Rica (FLAS, US), Panama (US). 

23. A. princeps Moore, Gard. Chr. n.s. 4:197, f. 43-44. 
1875. This is the correct name for what has been called A. 
trapezoides but not for type of A. trapezoides Fee. A. sub- 
trapezoideum Christ, Bull. Boiss. II, 4:1094. 1904. A. trap- 
ezoides of recent authors, non Fée. 

Guatemala (US), Honduras (US), Salvador (US), Costa Rica (US), 

Panama (US), Colombia. 

Nicaragua, Chinandega, Dept. Chinandega, Baker 2190 (GH,US), 

Ometepe, Smith 2129 (GH); Garnier 1425 (GH). 

Laguna de Masaya, Maxon 7721 (US). 

Santiago Volcano, Dept. Masaya, Maxon 7708 (US). 

Scales of rootstock uniformly light-brown. Cp. A. tenerum. 
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24. A. pulverulentum L., Sp. Pl. 2:1096. 1753. 
British Honduras (US), Guatemala (FLAS, US), Honduras (US), 
Costa Rica (FLAS, US), Panama (US), Cuba (FLAS), Jamaica 
(FLAS). 
Nicaragua, Waspan, Comarca del Cabo, Atwood 3545 (ENAG, 
SEY, SMU, GH); Seymour 3566 (SEY). 
Cororia Bush, Comarco del Cabo, Seymour 3749 (VT). 
Madregara, Dept. Zelaya, Atwood 3212 (SEY, SMU). 
Chontales, Fournier. 
Mombacho, Dept. Granada, Baker 2541 (GH, US); Garnier 
5038 (GH). 
Castillo, Dept. Rio San Juan, Shimek. 

25. A. Raddianum Presl, Tent. Pterid. 158. 1836. 

Mexico to South America. Costa Rica (GH, US), W. I., Old 

World. A. cuneatum Langsd. & Fisch., Ic. Fil. 23, t. 26.1810; 

non Forst., 1786. A. Werckleanum Christ, Bull. Boiss. II, 4: 

1093. 1904. 

Nicaragua, Masaya, Nichols 105 (ENAG, SEY, GH, MO, UC, NY, 
WDP). 

26. A.Seemannii Hk., Sp. Fil. 2:5, t.81A. 1851; non A. 
platyphyllum Sw., Vet. Akad. Hdl. 74, t.3, f.6. 1817. 
Guatemala (US), Honduras (US), Costa Rica (FLAS, US), Costa 
Rica (USF), Panama (US). 

27. A. serrato-dentatum Willd., Sp. Pl. 5:445. 1810. 
British Honduras (US), Guatemala (US), Costa Rica (FLAS, US), 
Panama (US). 

28. A. tenerum Sw., Nov. Gen. Sp. Prod. 135. 1788. 

A. trapezoides Fée, Gen. Fil. 117. 1852; non recent authors. 
Scales of rootstock darkerebrown in center in contrast to A. 
Princeps,,G. v- 
Florida (FLAS), Mexico, British Honduras (US), Honduras(US), 
Costa Rica (US), W. I. (FLAS). 
Nicaragua, Granada, Hemsley; Fournier. 

Ometepe, Dept. Rivas, Shimek. 

29. A. terminatum Kunze, Miq. Diar. Inst. Reg. Bat. 3. 
1843. As descriptions and specimens of this species are rare, 
a description is included here, taken from a specimen coll. J. 
Cuatrecasas 7551, Colombia, Rio Guayabero, selva 240m alt., 
Comisaria del Vaupes, Aug. 11, 1939, loaned from the U. S. 
National Herbarium by the kindness of Dr. D. B. Lellinger. 
Rootstock creeping, nodose. Stipe 36 cm long, with scattered 
irregular hairs. Frond bipinnate. Segments with few long hairs 
beneath, otherwise glabrous, the longest 3.5-4.5 mm wide, 
10-14 mm long. Main axis and axes of segments with sparse 
long spreading hairs. Terminal segment 5-13 mm long, 1.5-4 
mm wide, nearest segments 4-5 mm long. Sori several, 0.75- 
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1.5 mm long, on upper and outer margins of segments. 
British Honduras, Guatemala (US), S. A. (GH). 
Nicaragua, Bluefields, Dept. Zelaya, Molina 2020 (US). 

30. A. tetraphyllum H. & B. in Willd., Sp. Pl. 5:441. 1810. 
Type: Cuba, Poeppig; isotype (B, US, L). Syntypes: Herb. Willd. 
20082-1, ex Vahl and -2, Caripe, Humboldt & Bonpland (B); 
photos (GH). 

British Honduras (US), Guatemala (US), Honduras (US), Salva- 
dor (GH), Costa Rica (US), Panama (US), W. I1., S. A. 
Nicaragua, Road to Tuma, Dept. Matagalpa, 1000 m, WMW 
23834 (US). 
Chontales, Hemsley. 
Castillo, Dept. Rio San Juan, Shimek. 
Sierra de Managua, 800 m, Garnier 736 (US). 
3). A. trapezifeorme iL. , “Sp: ‘pl: 2:109%. W753: 
British Honduras (US), Guatemala (US), Honduras (US), Salva- 
dor (US), Costa Rica (US), Jamaica (FLAS). 
Nicaragua, without definite locality, Wright (GH). 
E of Jinotega, 3200 ft., Howard 98 (US), 101 (US). 
NE of Matagalpa, along Rio Malacal, 350 m, WMW 23972 
(US). 

5 km Nof Matagalpa, 1000 m, WMW 23732 (US). 

A lo largo del Rio Grande, 0-15 m, Molina 2404 (US). 

Jinotepe, Dept. Carazo, 500m, Hitchcock, s.n. (US); 

about 600 m, Standley 8466 (GH); Garnier 5041 (GH). 

Las Nubes, S of Managua, 800-900 m, MHV 7517 (US). 

Las Nubes, Sierra de Managua, Dept. Masaya (sic), Stan- 

dley & Garnier 8060 (US). 
Laguna de Masaya, 300 m, Maxon 7722 (US). 
Granada, MHV 7595 (US); Fournier; Hemsley. 
Sierra de Managua, 600-900 m, Garnier 480 (GH); Grant 
1033 (GH). 
Mombacho, Dept. Granada, Grant 780 (GH). 
Ometepe, Dept. Rivas, Wright (GH, US); Smith 2134 (GH). 
3Z. A. villosum L., Syst. Nat. ed. 10, 2:13267 0759) 
Type: Linn 1252,10. photo A. A. acuminatum Desv., 1811. 


British Honduras, (US), Guatemala (US), Salvador (US), Costa 
Rica (US), Panama (US), W. I. ,(FLAS), 
Nicaragua, 


Colombia (FLAS). 

Chichigalpa, Dept. Chinandega, Standley 11312 (US), 

Chinandega, Dept. Chinandega, Baker 2134 (GH). 

Boaco, Nichols 1464 (ENAG, SEY, SMU, GH, F, UC, NY). 

Chontales, Hemsley. 

Chontales, as A. acuminatum Fournier. 

Sierras de Managua, Chaves 2 (GH); 27 (US). 

Granada, Fournier. 

Ometepe, Dept. Rivas, Smith 2128 (GH, US); Garnier 1828 
(GH), 465 (GH). 

Without definite locality, Wright (GH, US). 
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Ometepe, Dept. Rivas, Smith 2128 (GH, US); 
Garnier 1828 (GH), 465 (GH). 
Without definite locality, Wright (GH, US). 
S2ee Wilesianum Hk: Sp. 2:50, t.83C. 1851. 
A. crenatum Baker, Syn. 120. 1867. 
British Honduras (US), Guatemala (US), Honduras (US). 
$47) AweWalsoni Hk., Sp. 2:6, t.72A. 1851. 
A. dolosum Kunze, Linnaea 21:219. 1848. var. (Ind. Fil. 26). 
British Honduras (US), Guatemala (US), Costa Rica (US), Pan- 
ama (US). 
Nicaragua, S of Hunawas, alt. 220 ft., Engelsing 59 (US). 
Sangsangta, Segovia District, Schramm 8 (US). 


EXCLUDED AND DOUBTFUL SPECIES 


A. Alarconianum Gaud., Voy. Bonitz Bot. t.99. 1846. 

In Ind. Fil. 23, range given as ''Mexico--Ecuador" which 
might imply its occurrence in Central America. No other 
evidence found of its being there. 

ae crigeatum L., Syst. Nat. ed. 10, 2:1328. 1759. Report- 
ed in Nicaragua by Fournier, Hemsley and Shimek. No recent 
confirmation found. Probably mistaken identity. 

A. decorum Moore, Gard. Chr. 582. 1869. A. Wagneri Bak 
Baker, Syn. 473. 1874; non Mett. See Ind. Fil. Corrig. 1:90 
and Corrig. 2:43; range given as ''Costa Rica-- Bolivia. '' No 
specimen seen from Central America. 

A. dolosum Kunze, Linnaea 21:219. 1848. Only A. Wilsonii 
which is sometimes treated as a var. of this species proves to 
be in Central America. 

A. excisum Kunze, Linnaea 9:82. 1834. Reported in Mexi- 
co, Panama, Chile. Occurrence in Panama not confirmed. 

A. falcinellum Desv., Berl. Mag. 5:326. 1811. Reported 
with doubt by Ind. Fil. 26 as growing in "Amer. trop.'' Occur- 
rence in Central America not confirmed. 

A. heteroclitum Christ, Bull. Boiss. II, 4:1094. 1904. Re- 
ported by Ind, Fil. 27 as in Costa Rica. Not confirmed. 

xe Phyllitidis Je cmithe Wond- somenessot. els O75 sle42- 
Occurrence in Central America not confirmed. 

A.philippense L. See discussion under A. lunulatum, p. 9. 
A. platyphyllum Sw., Vet. Akad. Hdl. 74, t.3, f.6. 1817; 
non Kunze; non A. Seemannii Hk. which has been mistaken for 
a synonym. See Scammanp. 8. Reported in Central America 
in Ind. Fil. 31. Probably A. Seemannii, mistaken for A. pla- 

typhyllum. 

A. stellatum Warsz., Salom, Nom. 22. 1883. Reported by 
Ind. Fil. 33 as occurring in Guatemala. Occurrence there not 
confirmed. 
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A. tinctum Moore, Gard. Chr. 932. 1862. Listed in Ind. Fil: 
34 with A. decorum Moore and A. Wagneri Mett. as synonyms. 
In Corrig. 1:90, stated not to be synonyms. Reported as occur- 
ring in Central America. No specimen found from Central Am- 
erica. 

A. tricholepis Fee, Mem. Foug. 8:72. 1857. Report of oc- 
currence in Guatemala probably anerror. Ind. Fil. does not 
report it in Central America. 

A. triquetrum Presl, Ettingsh. Parnkr. 81> tity oor 
1865. Treated with doubt in Ind. Fil. 35 as in "Amer. trop. '' 
no further evidence of occurrence in Central America. 

A. villosissimum Mett., in Kuhn, Linnaea 36:73. 1869. Re- 
port inInd. Fil. 35 of occurrence in Panama not confirmed. 


Abbreviations. 

AMN, Atwood, J. T., Jr., & S. A. Marshall & D. A. Neill. 

ENAG, Herbarium of the Escuela Nacional de Agricultura y Gan- 
aderia, Managua, Nicaragua. 

H. & B., Humboldt & Bonpland 

MVH, Maxon, W. R. & A. T. Valentine & A. D. Harvey. 

S. A., South America. 

SEY, Herbarium of Frank C. Seymour. 

W.I1., West Indies. 

WDP, Herbarium of St. Norbert College, West De Pere, Wis. 

WMW, Williams, L. O. & Antonio Molina R. & Terua P. 
Williams. 
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INDEX of species and synonyms. 


Seymour, Adiantum in Nicaragua 


Numbers refer to pages. 


The names of species known to occur in Nicaragua are under- 


lined. 
acuminatum Desv. = villosum 
Alarconianum Gaud. 13 
amplum Pres|l 3 
andicola Liebm. 3 
Braunii Mett. 4 
Capillus- Veneris L. 4 
caryotideum Christ 3 
concinnum Willd. 3, 4 
Cooperi Baker = andicola 
cordatum Maxon 2 
crenatum Baker = 
Wilesianum 
crenatum Willd. 13 
crenatum Poiret = Poiretii 
cristatum L. 13 
cuneatum Langsd. & Fisch. 
= Raddianum 
decoratum Maxon & Weath. 6 
decorum Moore 13 
deflectens Mart. 2 
delicatulum Mart. = 
lunulatum var. 
dolobriforme Hk. =deflectens 
dolosum Kunze 13 
excisum Kunze 13 
falcinellum Desv. 13 
Feéi Moore 3 
flexuosum Hk. = Feei 
fructuosum Sprengel 6 
heteroclitum Christ 13 
Kalbreyeri C. Chr. 6 
Kaulfussii Kunze =petiolatum 
Killipii Maxon & Weath. 5 
latifolium Lam. 5, 7 
lucidum (Cav.) Sw. 4 
lunulatum Burm. 3 
macrophyllum Sw. 4 
obliquum Willd. 5 
orosiense Christ = 
Kalbreyeri 


Except in the key, species are already alphabetical. 


palmense Christ = andicola 
patens Willd. 2 
pectinatum Kunze 6 
petiolatum Desv. 5 
philippense L. =?lunulatum 
Phyllitidis J. Smith 13 
platyphyllum Sw. 13 
Poiretii Wikstr. 3 
princeps Moore 3 
pulverulentum L. 5 
Raddianum Presl 4 
Seemannii Hk. 2 
serrato-dentatum Willd. 6 
stellatum Warsz. 13 
subtrapezoideum Christ = 
princeps 
tenerum Sw. 4 
terminatum Kunze 6 


tetraphyllum Willd. 6 


tinctum Moore 14 
trapeziforme L. 3 
trapezoides Fée = tenerum 
trapezoides of recent authors 
= princeps 
tricholepis Fée 14 
triquetrum Presl 14 
villosissimum Mett. 14 
villosum 1.75; 6 
Wagneri Baker = decorum 


Wagneri Mett. = tinctum 
Werckleanum Christ = 
Raddianum 


Wilesianum Hk. 6 
Wilsonii Hk. 4 
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NEW COMBINATIONS IN PERYMENIUM AND OTEIZA 
(ASTERACEAE - HELIANTHEAE) 


John J. Fay 
Pacific Tropical Botanical Garden, Lawai, Kauai, HI 96765 


The following new combinations are taken from revisionary 
treatments of Perymenium (Fay, 1973) and Oteiza (Fay, in 
preparation). Because the larger studies will be preceded in 
publication by treatments for Flora of Guatemala, the combi- 
nations are here validated for use in the Flora. 


Perymenium grande Hemsl. var. nelsonii (Robins. & 
Greenm. ) 


Fay, comb. nov. P. nelsonii Robins. & Greenm., Proc. 
Amer. Acad. Arts 3: 529, 1899. TYPE: MEXICO: CHIAPAS: Between 
San Cristobal and Teopisca, 2050-2600 m, 4 Dec 1895, Nelson 
3465 (LECTOTYPE: GH; ISOTYPE: US) 


Perymenium latisquamum Blake, Contr. U.S. Natl. Herb. 
22: 626, 1924. TYPE: MEXICO: CHIAPAS: Sierra de Tonala, Sep 
1913, Purpus 6647 (HOLOTYPE: GH; ISOTYPE: UC; Photos: US (2)) 


Robinson and Greenman failed to definitely designate a 
type in publishing P. nelsonii. Blake's (1926) implicit 
choice of Nelson 3465 as lectotype is here affirmed. The 
combination proposed here has been taken up by Berlin et al. 
(1974), although it is only now validly published. 


Oteiza ruacophila (Donn. Sm. ) Fay, comb. nov. Perymenium 
ruacophilum Donn. Sm., Bot. Gaz. 55: 437, PLOUS ye Bs 
GUATEMALA: QUETZALTENANGO: Volcan Santa Maria, alt. 

2500-3500 m, Jan 1896, Nelson 3727 (HOLOTYPE: US; ISOTYPES: 
US (2)) 


Calea insignis Blake, Contr. Gray Herb. 52: 56, 1917. 
TYPE: GUATEMALA: QUETZALTENANGO: In deep ravines, 31 Jan 1917, 
HOLWAY 817 (HOLOTYPE: GH; ISOTYPE: MO) 
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A NEW PERUVIAN SPECIES OF SOLANUM, SECT, REGMANDRA 


Donald Ugent 
Department of Botany, Southern Illinois University 
Carbondale, Ill. 62901 


SOLANUM FERREYRII Ugent, sp. nov. 

Planta suffrutescens, inerme, subglabra; caulis tetra- 
gonis, ramosus; folia siccitate fusca, elliptica vel obovata, 
marginibus sinuato-pinnatifidis, superiora subsessilia; pani- 
cula longe pedunculata pauciflora, flores violacei vel albi; 
calycis lobis aequalibus, lineari-oblongis obtusis; corolla 
rotata; fructus globulares. 

Plant unarmed, sparsely pubescent, woody at the base; 
stem 4-angled, ascending and branched above, ca. 30 cm tall; 
leaves ovate-elliptic, 3-5 cm long, attenuate at base, ses- 
sile, the margins sinuate-pinnatifid, darkened upon drying, 
lobes 7-9, obtuse, entire; peduncle 3-12 cm long, inflores- 
cence 1-5 flowered, pedicels ca. 2 cm long; calyx lobes equal, 
4-5 mm long; corolla rotate, pale violet to white, ca. 15 mm 
long; berry globose, ca. 9 mm in diameter, 

Type: Ramon Ferreyra 1523 (Holotype US 1998785), col- 
lected between Nazca and Chala, Dept. Arequipa, Peru, elev. 
300-400 m, 20 Oct. 1946. "Habitat arenoso; flores violaceas 
hasta blanquecinas,." 

This species is probably most closely related to S. 
edmonstonei Hook. f., a plant presently known from only its 
original type locality, Charles Island in the Galapagos 
Archipelago. It differs from the latter species of Solanum, 
Sect. Regmandra (Dunal) Ugent, in having sparsely pubescent 
and 4-angled stems, a smaller calyx with equal-sized lobes, 
and a corolla with very short apiculate lobes (see Plate I). 

Four other species of this section are known from the 
arid coastal valleys and lomas of south-central Peru. One 
of these, S. montanum L., has been collected at the type 
locality of S$ . ferreyrii near the northern border of the 
Dept. of Arequipa, whereas the remaining three, S. multi- 
fidum Lam., S. murphyi Johnst., and S. phyllanthum Cav., » are 
presently known only from the Depts. of Lima, Ica, Tacna, 
and the extreme southern districts of the Dept. of Arequipa. 
All four species are distinct and are not readily confused 
with either S. ferreyrii or S. edmonstonei. Thus, S. mon- 
tanum has completely herbaceous stems, small flowers, ‘and 
entire to coarsely-toothed leaves. It is the only known 
species of Regmandra which develops from a fleshy, upright, 
underground stem, or corm, S. multifidum, on the other 
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hand, differs from S. ferreyrii in having an entirely herba- 
ceous stem, strongly winged petioles, and more deeply incised 
leaves; whereas S. murphyi has tall, woody stems (up to lm 
high) and very fleshy, pinnatisect leaves. The single re- 
maining Peruvian species, S. phyllanthum, differs from S. 
ferreyrii in having rhombic-shaped leaves (these coarsely 
toothed along the margins), very broadly winged petioles, and 
stems which are suffruticose. 

Eight Chilean species comprise the remainder of this 
small section of Solanum (14 spp. total). The Chilean species 
are closely related to the Peruvian S. multifidum, S. murphyi, 
and S. phyllanthum. None are very likely to be mistaken for 
S. montanum, which has completely herbaceous stems and a 
cormaceous rootstock; nor are any likely to be confused with 
either S. edmonstonei or S. ferreyrii, both of which have 
suffrutescent stems and sinuate-pinnatifid leaves. 

It is a pleasure to name this new species for-its 
distinguished collector, Dr. Ramon Ferreyra, Director of the 
Museo de Historia Natural, Universidad Nacional Mayor de San 
Marcos, in Lima, Peru. A word of appreciation is also due 
to Dr. Hugh H. Iltis of the Botany Department, University of 
Wisconsin, Madison, who first brought this interesting group 
of species to my attention. 


RAPANEA, MYRSINACEAE, IN THE PACIFIC 


Otto & Isa Degener 


We are perhaps equivocating a bit by depending on the 
International Code of Botanical Nomenclature's Recommenda- 
tion 23A and Article 69 concerning some Hawaiian specimens 
we have been identifying. Be that as it may, a Kauai Is- 
land endemic with large, entire leaves was named Myrsine 
hosakae R.L. Wilbur in 1965 in spite of the fact that a 
Henderson Island endemic already had been named Myrsine 
hosakae St. John in 1962. We renamed this Kauai taxon Ra- 
panea helleri Deg. & Deg. (Phytologia 22(3):212. 1971+). 
At the same time we named another Kauai taxon, one with 
small, denticulate leaves, Rapanea hosakana Deg. & Degs 
(ibid. pe 213). The only Myrsinaceae native to the Hawai- 
an Islands, according to our opinion, are the genera Em- 
belia and Rapanea; according to that of others, the genera 
Embelia, and Myrsine or Suttonia. 


We believe the Henderson Island taxon to be related to 
the Hawaiian ones, and here rename it: 


RAPANEA HENDERSONENSIS Dege & Dege, noOMe NOVe 


Myrsine hosakae St. John in St. John, He, & Philipson, W. 
ny in Trans. Royal Soc. New Zealand 88(4):188-190. 
1962. 

Not Myesine hosakae R.L. Wilbur in Pac. Sci. 14(4):522. 
1965. 

Not Rapanea hosakana Deg. & Deg., in Phytologia 22(3): 
212. 1971. 
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CENCHRUS LAYSANENSIS (Gramineae) of the LEEWARD ISLANDS 


Hawaiian Plant Studies 47 


Harold St. John 
B. P. Bishop Museum, Honolulu, Hawaii, 96818, USA. 


Cenchrus laysanensis (F. Br. in Christoph. & Caum) comb. nov 
C. agrimonioides Trin., var. laysanensis F. Br. in -Chris- 
toph. & Caum., B.P. Bishop Mus., Bull. pars 20s o., 
Degener & Whitney, Fl. Haw., fam. 47: 5/14/37; Lam- 
oureux, Atoll Res. Bull: 79722, 19615 anda yiaay 
1963. Fig. l. 
C. agrimonioides sensu DeLisle, in part, Iowa State 
Journ. Sei 37: 329), 1963, non: Pern eloeen 
Original Diagnosis: "Perennial, stems branched, pros- 
trate and creeping at the base, ascending, subscandent, 
50-200 cm. in length, leaf-bearing throughout, scabrous 
below the inflorescence, glabrous or nearly so elsewhere. 
Leaf blades linear lanceolate, 30 + cm. long 2 + cm. 
broad, scabrous; sheaths longer than the internode, com- 
pressed, keeled, loosely clasping; ligule ciliate, 2 mn. 
in length. Spikes 8-14 + cm. long, the axis, pedicels 
and base of involucres densely puberulent; involucres 
closely arranged on pedicels 1-2 mm. in length, turbin- 
ate, 1+ cm. in length; outer bristles numerous, Spreading, 
slender, 2 + mm. in length, retrorsely scabrous; middle 
series of bristles somewhat longer and stouter than the 
outer, suberect, retrorsely scabrous near the apex, 
villose below; inner series stout, retrorsely scabrous 
near the apex, thickened and villose below, connate 
only at the base or irregularly fused up to two-thirds 
the itength of the bur; spikelets single in each invol- 
ucre; glumes all broadly triangular and acute or cuspi- 
date, the basal ones 2-4 mm. long, 1-5-veined; second 
glume 5-7 + mm. in length, 5-9-veined; third glume 
6-7 + mm in length, 7-12-veined, with a thin 2-7-veined 
staminate palea in the axil; fourth glume 6-7 + mm in 
length, 7-ll-veined, enclosing a 3-7-veined bisporangiate 
palea.” 
This grass has had varying classifications. It was 
first mentioned by Hitchcock (1922: 211) who said, 
"The Laysan specimens have somewhat larger burs and 
flat blades 15-20 cm long and 1 to 2 cm. wide, and the 
base of the bur is more abruptly enlarged upward. 
22 
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These may represent a distinct species. The specimens 
aeemsaild to be 3 or 4 feet tall.” 
Then, in 1931, F. B. H. Brown gave a detailed descrip- 


tion of it and named it_C. agrimonioides, var. 
laysanensis. 


In 1937 0. Degener and L. D. Whitney accepted this 
var. laysanensis and confirmed its characters, except 





° 17cm 





Fig. 1. Cenchrus laysanensis, 
bur) of holotype, x 4. 


for the one claimed by Brown in the number of nerves on 
glumes and palea. 

In 1963 D. G. DeLisle published a monograph of the 
genus. He accepted (p. 229) C. agrimonioides Trin. as 
an endemic species of the Hawaiian Islands, but to its 
synonymy he reduced the var. laysanensis and 
C. pedunculatus Deg. & Whitney. As a result of this lump- 
ing, DeLisle in his description gave a wide range of 
limits, as culms 35-200 cm tall; blades 6-16 mm wide; 
racemens 7.8-28 cm long; burs 10-14.2 mm long; inner 
spines connate at the base or often for some distance 
above the base. 

The writer accepts C. pedunculatus Deg. & Whitney, 
and its characters were well presented by its authors. 

C. agrimonioides Trin. is characterized by being 
a perennial 40-67 cm tall; blades 4-12 mm wide; burs 
8-12 mm long; inner spines free to the base or nearly so. 
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It occurs on the lower mountain slopes of Oahu, east 
Maui, and Lanai. 

€. Jaysanensis is a coanse, thick-stemmed peseus 
nial 1-2 m tall; blades 10-24 mm wide; burs 11-15 mm long; 
inner spines unitea 4-2/3 their length. It occurs only 
on the low, ary atolls of the northwestern Hawaiian 
Leeward Islands. The holotype was from Laysan Island. 
The species was last collected on Midway Island in 1902; 
and on Laysan in 1911. It is certainly extinct on these 
two islands, but it is extant on Kure, where it was 
eollected in 1961 by Cc. H. Lamoureux (1961-272 

Holotype: Hawaiian Leeward Islands, Laysan Island, 
Apes ipigil, W.. A. Bryan ©. 729. 4BISh) 

Specimens Examined: Hawaiian Leeward Islands: 

Kure (Ocean) Island, at edge of and near central 
plain; 4 malt., 4-18-23, E. L. Caum 18 (BISH)= mete a 
dozen clumps in one small area of the central plain, 
IX-12-1961, C. H. Lamoureux 1,912 (BISH, HAW). 

Midway Island, Easternfsland, 2-3 bunches, 8-23-02, 
W. A. Bryan (BISH). ' 

Laysan Island: sticks to bird feathers, April 1903, 
W. A. Bryan 8,728 (BISH); 1896/97, Schauinsland (BISH) . 

Discussion: Lamoureux in his report on the flora of 


Kurefisland (1963: 2) lists C. calyculatus Cav. as a syn- 
onym of C. agrimonioides, var. laysanensis. C. calicu-— 
latus Cav. is, however, maintained as a species by 
DeLisle in his monograph, known From Australia and 
South Pacific Islands, as far east as Mangareva, but not 
for Hawaii. 

The only other species of Cenchrus known to occur in 
the Leeward Islands is the abundant and widespread weed, 
C. echinatus L., which is evidently native to the 
Americas. 
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NEW COMBINATIONS IN WEDELIA JACQ. (ASTERACEAE) 


Kenneth M. Becker, The New York Botanical Garden 


This note is presented here to validate publication of two 
names to be used in the Flora of Guatemala (Fieldiana, Botany). 


Wedelia pinetorum (Standley & Steyermark) K. Becker, comb. nov. 


Zexmenia pinetorum Standley & Steyermark, Publ. Field Mus. 
Naiteetitste, (Bot. Sens 23S) 2149 SuIgSAa: 


Wedelia hispida HBK. var. ramosissima (Greenman) K. Becker, 
comb. nov. 


Zexmenia hispida (HBK.) A. Gray ramosissima Greenman, Publ. 
Field Columbian Mus., Bot. Ser. 3(2):127. 1904. 


Zexmenia hispida (HBK.) A. Gray var. ramosissima Greenman, 
Proc. Amer. Acad. Arts 41(7):165. 1905. 


NOTES ON NEW AND NOTEWORTHY PLANTS. LXXVII 


Harold N. Moldenke 


CITHAREXYLUM TRISTACHYUM f. URBANII (0. E. Schulz) Moldenke, stat. 
nov. 
Citharexylum urbanii 0. E. Schulz in Fedde, Repert. Nov. Spec. 
S: 193--19). 1908. 


XCITHAREXYLUM LEONIS Moldenke, hybr. nov. 

Arbor, foliis anguste ellipticis ).5—11 cm. longis 1--2.7 cm. 
latis utrinque glabris apice abrupte acutis minutissime micronula- 
tis; racemis axillaribus parvis mmerosis }\--5 cm. longis foliis 
brevioribus vel subaequantibus saepe bi- vel tri-ramosis. 

A tree, the leaves decussate-opposite, narrowly elliptic, 4.5— 
ll cm. long, 1—2.7 cm. wide, entire, abruptly acute and mostly 
very mimtely mucromilate at the apex, glabrous on both surfaces, 
cuneate-attenuate into the petiole at the base and there more or 
less invaginated to enclose two very narrow and inconspicuous 
glands; racemes axillary, numerous toward the apex of the branches, 
small, 4--5 cm. long, mostly shorter than or subequaling the sub- 
tending leaves, often 2- or 3-branched. 

The type of this apparent natural hybrid between C. caudatum L. 
and C. tristachyum Turcz. was oe by Joseph Sylvestre Sauget 
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y Barbier [Brother Leén] and Augustin Clément Teteau [Brother 
Clément] (no. 6683) at Loma de Ponciano, in the Sancti Spiritus 
Mountains, Las Villas, Cuba, between August 1 and 11, 1916, and 
is deposited in the Britton Herbarium at the New York Botanical 
Garden. 


ERIOCAULON LONGICUSPE var. ZEYLANICUM Moldenke, var. nov. 

Haec varietas a forma typica speciei scapis brevioribus et 
bracteolis capitulorum sparsiore pilosulis non barbatis, apice 
breviore acuminatis recedit. 

This variety differs from the typical form of the species in 
its relatively shorter scapes, l--20 cm. long, and the bractlets 
of its flowering-heads only very shortly pilosulous and not 
white-barbate, the apex more shortly acuminate. 

The type of the variety was collected by my good friend, Anth- 
ony Harold Magdon Jayasuriya (no. 1520, in part) on wet sand at 
the edge of a stream in a tropical rainforest, Kanneliya Forest 
Reserve, Galle District, Southern Province, Sri Lanka, on August 
2, 197k, and is deposited in my personal herbarium at Plainfield, 
New Jersey. The collector notes, in a letter to me dated Decem- 
ber 5, 197): "I compared my specimen no: 1520 with those of E. 
sexangulare and E. longicuspe in [the] Peradeniya herbarium and 
observed that: (i) the heads of 1520 look more like E. sexangu- 
lare. (ii) Leaf-Scape ratio of 1520 is ca. 1: 2; agrees with E. 
sexangulare more than E. longicuspe where the ratio is 1: h-6 (I 
do not know how heavy this character would be). (iii) Cusps of 
bracteoles of 1520 are shorter than those of E. longicuspe." 


LANTANA BAHAMENSIS f£. CANESCENS Moldenke, f. nov. 

Haec forma a form typica speciei sarmentis nodisque ramlorum 
petiolisque laminis subtus foliorum perspicue albo—pilosis recedit. 
This form differs from the typical form of the species in its 
decidedly canescent aspect due to the youngest twigs, the nodes on 
the branchlets, the petioles, and the lower leaf-surfaces being 

conspicuously white-pilose,. 

The type of this form was collected by Donovan Stewart Correll 
(no. 43382) at the edge of a coppice along the road near St. 
James' Hill, in Sandy Point community, North Caicos island, in the 
Bahama Islands, on September 1, 197, and is deposited in the 
Britton Herbarium at the New York Botanical Garden. The collector 
describes the plant as a spreading shrub, 2.5m. tall, with 
orange-red flowers. 


LIPPIA TROLLII var. INERMIS Moldenke, var. nov. 

Fratex parvior inermis a forma typica speciei ramis ramulisqe 
inermibus foliis minoribus et inflorescentiis parvioribus differt. 
This variety differs from the typical form of the species in 

having its branches and branchlets more slender and unarmed, its 
leaves smaller, only 1—-2.5 cm. long and 0.5--1 cm. wide during 
anthesis, and the terminal inflorescences only to 5 cm. in overall 
length. 
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The type of the variety was collected by Karl Troll (no. 105) 
in dry brushland at La Vieja, along the Rio San Blas, Bolivia, at 
1500 meters altitude, on January 23, 1928, and is deposited in 
the herbarium of the Botanische Staatssammlung in Munich. 


PETITIA DOMINGENSIS var. POEPPIGII (Schau.) Moldenke, stat. nov. 
Petitia posppigii Schau. in A. DC., Prodr. ll: 639. 18h7. 


STACHYTARPHETA LOPEZ-PALACII Moldenke, sp. nov. 

Herba suffrutescens erecta inermis 60—70 cm. alta, caule 
ramisque ramulisque petiolisque nervisque foliorum laminis 
rhachideque albidulo-pilosis vel hirsutulis; foliis ovato-ellip- 
ticis ad apicem obtusis, ad basin abrupte longissime attenuatis; 
spicis terminalibus solitariis dense mltifloris; corollis caeru- 
leis. 

Suffrutescent herb, erect, unarmed, 60-—-70 cm. tall; stems tet- 
ragonal, medullose, abundantly whitish-hirsutulous or pilose with 
wide-spreading hairs; branches similar but more slender, leafy, 
the younger parts densely white-hirsute or -hirsutulous; leaves 
numerous, decussate-opposite, often with clusters of much smaller 
ones on abbreviated branchlets in their axils, rather ovate- 
elliptic, 4-15 cm. long, 2--6.5 cm. wide, densely and microscop- 
ically punctulate-puberulent above and also scattered white- 
pilosulous, similar beneath but the stiffish white hairs more 
abundant and conspicuous, especially on the larger venation, the 
blades obtuse at the apex (in outline), the margins abundantly 
and coarsely antrorsely serrate with acute teeth, the blades 
abruptly cuneately narrowed just below the widest part to a .-ng- 
attenuate wing-like base simulating an elongate alate petiole; 
inflorescence terminal, solitary, spicate, 11—20 cm. long, 
short—pedunculate, the peduncles and rachis densely white- 
hirsutulous; bractlets lanceolate, 5--7 mm. long, about 1] mm. 
wide at the base, long-acuminate or mucronate at the apex, hya- 
line-margined to below the apical prolongation and more or less 
ciliate; corolla light-blue. 

The type of this species was collected by Luis Ruiz-Ter4n and 
Santiago Lépez-Palacios (no. 9897) at the "Orilla de la carretera 
entre Rfo Salado y el Cedro (El Cedrito), unos 16 km. al NE. de 
Gtliria, distrito Valdez", in Sucre, Venezuela, on December 25, 
1973, and is deposited in my personal herbarium at Piainfield, 
New Jersey. The collectors note that the "Corola de color azul 
algo m4s claro que en otras especies del género". 


SYNGONANTHUS LONGIPES var. PILOSUS Moldenke, var. nov. 

Haec varietas a forma typica speciei recedit foliis involu- 
crantibus vaginisque perspicue juventute longiter pilosis ciliatis- 
que foliis basalibus tenuioribus basin versus subfenestratis. 

This variety differs from the typical form of the species in 
having the basal leaves thinner, subfenestrate toward their base, 
the young involucral leaves conspicuously long-pilose-ciliate, the 
sheaths conspicuously long-pilose when young, and the peduncles to 
50 cm. long. 
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The type of this variety was collected by Gert Hatschbach and 
R. Kummrow (no. 3503) in "aguas razas de corrego" at Corrego do 
Sapo, in the municipality of Alto Araguaia, Mato Grosso, Brazil, 
on September 21, 197), and is deposited in my personal herbariun 
at Plainfield, New Jersey. 


TECTONA GRANDIS f. CANESCENS Moldenke, f. nov. 

Haec forma a forma typica speciei laminis foliorum subtus 
densissime canescenti-farinaceo-puberulis recedit. 

This form differs from the typical form of the species in having 
the lower leaf-surface very densely canescent—farinaceous—puberu- 
lent. 

The type of the form was collected by Islam Singh at Dehra Dun, 
Uttar Pradesh, India, on August 29 (the year unknown, but probably 
1929 or later), and is deposited in the Britton Herbarium at the 
New York Botanical Garden. 


TECTONA GRANDIS f. PILOSULA Moldenke, f. nov. 

Haec forma a forma typica speciei laminis foliorum subtus in 
venis venulisque distincte breviterque pilosulis recedit. 

This form differs from the typical form of the species in having 
the vein and veinlet reticulation on the lower leaf-surface dis-— 
tinctly short-pilosulous, the hairs separate and distinct. 

The type of the form was collected by Maximo Ramos and Gregorio 
E. Edafio [Herb. Philip. Bur. Sci. 63] in Sulu Province, Jolo, 


Philippine Islands, in September of 192) and is deposited in the 
Britton Herbarium at the New York Botanical Garden. 


TECTONA GRANDIS f. PUNCTATA Moldenke, f. nov. 

Haec forma a forma typica speciei laminis foliorum subtus per- 
spicue nigro—punctatis recedit. 

This form differs from the typical form of the species in hav- 
ing the lower leaf-surface pilosulous only on the larger venation 
and the interstices of the veinlet reticulation conspicuously 
black-punctate. 

The type of the form was collected by Elbert Luther Little, Jr. 
(no. 13522) from cultivated trees in the Bosque Insular de Rfo 
Abajo, at an altitude of 300—l00 feet, in dry northern limestone 
forest association, Puerto Rico, on July 29, 1950, and is deposited 
in the Britton Herbariun at the New York Botanical Garden. 


TECTONA GRANDIS f. TOMENTELLA Moldenke, f. nov. 

Haec forma a forma typica speciei laminis foliorum subtus den- 
sissime flavido—tomentellis recedit. 

This form differs from the typical form of the species in having 
the lower leaf-surface very densely yellow-tomentellous with 
closely matted hair, more albidous-tomentellous in age. 

The type of the form was collected by Maximo Ramos [Herb. Phil- 
ip. Bur. Sci. 329] at Tanay, Rizal Province, Luzon, Philippine 
Islands, in J June, me, 1907, and is deposited in the Britton Herbarium 
at the New York Botanical Garden. 
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VERBENA KUHLMANNII Moldenke, sp. nov. 

Herba erecta; ramis plerumque simplicibus tenuibus rectis ubi- 
que glaberrimis, foliis decussato-oppositis erectis anguste ob- 
longis utrinque glaberrimis, supremis sessilibus, infimis tenuiter 
petiolatis, ad apicem abrupte acutis, ad basin longe attenuatis, 
marginibus breviter serratis; spicis terminalibus erectis solitar— 
iis multifloris obscure minuteque albido-strigillosis. 

An erect annual herb, branching from the base; branches erect, 
to 0 em. long, completely glabrous throughout, slender, shiny; 
leaves decussate-opposite, mostly erect, rather uniformly green 
on both surfaces, very narrowly oblong, 3—5 cm. long, 3}—8 m. 
wide, the upper ones sessile, the lower ones narrowly petiolate, 
glabrous on both surfaces, long-attenuate to the base, rather ob- 
scurely serrulate along the margins; spikes terminal, apparently 
solitary, to 15 cm. long, erect, many-flowered, rather long= 
pedunculate; peduncles glabrous; rachis obscurely white-strigil- 
lose; bractlets lanceolate, about 5 mm. long, long-attenuate at 
the apex, sparsely white-pilosulous on the margins with very 
scattered hairs; calyx somewhat surpassing the subtending bract- 
lets; corolla hypocrateriform, rose-colored, its tube densely 
puberulent on the outside, the limb 2.5-~3 mm. wide. 

The type of this distinctive species was collected by Moysés 
Kuhlmann (no. 3717) along side of a dried-up temporary lake at 
Moji-Guagi in the Reserve Florestal (Fazenda Campininha), S&o 
Paulo, Brazil, on October 27, 1955, and is deposited in the 
United States National Herbarium in Washington; it is no. 79535 
in the herbarium of the Instituto de Botfnica in SXo Paulo. The 
species is obviously related to V. sessilis (Cham.) Kuntze. 


BOOK REVIEWS 


George M. Hocking 
School of Pharmacy, Auburn University 
Auburn, Alabama 


"INFORMATION HANDLING IN THE LIFE SCIENCES: COUNCIL ON BIO- 
LOGICAL SCIENCES INFORMATION" by W. C. Steere (Editor), 
X+ 79 pp. Natl. Res. Council, Div. Biol. Agr 1970. 


In this brochure, there is reviewed the means available 
for the informal transfer of information (meetings, confer- 
ences, listings, technical reports, information exchange groups, 
circulation of manuscripts, newsletters, listings of research 
in progress, book reviews), the primary publications (journals; 
deposition of microcards, microfiches, microfilms; computers) ; 
review articles; tabular compilations of data (handbooks, etc.); 
secondary information services (abstract and title organs; 
indexes, grouped abstracts, retrospective searches, specialized 
information centers, feedback, foreign languages, information 
storage, and other matters; libraries. Many problems are con- 
sidered and solutions proposed. 


"TREES, SHRUBS, AND WOODY VINES IN KANSAS" by H. A. Stephens, 
viii + 252 pp. (incl. cover), 114 maps, 46 drawings, 
838 photos. Univ. Press of Kansas, Lawrence, Kansas. 
1969. $6.75 (cloth); $3.95 (paper). 


In this attractive volume, two pages are devoted to each 
species, thus covering 114 species of plants; to each are de- 
voted 6 to 8 figures. In each monograph are given: Nomencla- 
ture, description, distribution in Kansas (county map with dots), 
discussion of chief features, uses, origin of names, etc., and 
the excellent figures. General features of the book include 
explanations on the use of the book, rather simple keys to 
various large groups, a key to the Kansas oaks, a glossary (with 
pictures), and at the end of the volume, a list of excluded 
species, measurements of large specimens of the various plants 
in Kansas, a table of tree growth over a period of 30 years, and 
the index. The author has long been known for his great in- 
dustry and productivity in the study of the plants of Kansas. 
This book should be valuable for the plant hunter in Kansas and 
adjoining states. 

GMH 
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"PLANT LIFE OF ALABAMA. 1901" by C. Mohr, ii + 921 pp., 1 map, 
13 pls. Stechert-Hafner Service Agency, Inc., New York. 
Verlage von J. Cramer, Lehre, Germany. 1969. $20.00. 


This reprinted edition of the only flora of Alabama has 
been very well done, with the exception of the state map, which 
in the original edition was in colors and in the "facsimile" is 
in black and white. The reprint was made from the original 
printing as volume 6 of the Contributions from the U. S. National 
Herbarium, which at least in part of the edition was printed on 
such poor paper that it has sometimes tended to crumple into 
dust. The reviewer's copy for instance could not be bound since 
the paper, apparently heavily loaded with filler, was too brit- 
tle, broke when folded and could not hold the stitching. (A 
reprint was made from this national printing, as a publication 
of the Alabama Geological Survey, being labeled as the "Alabama 
edition.") In his flora, Mohr (who was a German émigré) covered 
in systematic order the entire plant kingdom from the Myxo- 
mycetes and Diatoms and other Algae through the Fungi, etc., 
to the Angiosperms. Preceding the systematic treatment there 
is nearly 140 pages of introductory text dealing with physiog- 
raphy, plant associations, and plant distribution. The total 
number of species and varieties is 4,473, of which about half 
are seed plants (Spermatophyta). The addenda (pp. 845-6) are 
included in the comprehensive index. 

GMH 


"THE PENGUIN ENCYCLOPEDIA OF PLACES " (Penguin Reference 
Books, Original R47) by W. G. Moore, 835 pp., 1 tab. 
Penguin Books, Harmondsworth, Middlesex, England; 

7110 Ambassador Road, Baltimore, Maryland 21207, USA. 
MOE e450). 


This paper-back volume, while lacking in both figures and 
Maps, is replete with place names--names of villages, towns, 
cities, national parks, provinces, countries, rivers, mountain 
ranges, seas, oceans, and continents, plus other possible 
"places" (such as the English Channel). The reviewer searched 
out various "places" with which he is more or less familiar 
and found the treatment generally accurate and sufficiently 
detailed to give an excellent idea on the subject. With the 
small type face and the double columns, it is remarkable how 
much information has been set down in the volume. there may 
be some degree of bias in the selection of cities--thus, New- 
quay (Cornwall, England) with 11,877 population is described 
but not Auburn or Opelika, both in Alabama, and each with 
considerably more population than this. Other places not 
given but which would seem to deserve recognition are the 
Kaghan Valley and the town of Murree, both in (West) Pakistan, 
and Cedar Falls, Iowa. However, these are small matters and 
the book on the whole is mostly of uniform excellent quality, 
as far as this reviewer is concerned. 

GMH 
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"RESOURCES OF THE SOUTHERN FIELDS AND FORESTS .. . (1863)" by 
Francis P. Porcher, iii + xxv + 601 pp. Arno Press, Inc. 
240 Canal St., Lawrence, Mass. 01840. 1971 (reprint). 
(1863). Hardback $30.00. 


In this book, we have an unaltered photo reproduction of 
the original edition so well known for its numerous data on 
the crude drug and other economic plant flora of the southern 
United States, a book much used during the Confederate War of 
the 1860's. This new printing is one of a long series of older 
books on natural history and the biological sciences published 
as reprints under the series title "American Environmental 
Studies." The author, Francis Peyre Porcher (pronounced as 
though written ''Porshay"), was a Surgeon in the P.A.C.S. (Pro- 
visional Army of the Confederate States (?)) and was called 
upon by the Surgeon-General of the C.S.A. (Confederate States 
of America) to prepare this work as an aid to utilize the var- 
ious plants of the southern States in relieving shortages of 
drugs, etc., coming as a result of the blockade of commerce in- 
to the Confederacy. An unusual feature of the volume is the 
alphabetical indexes of contents, usually placed at the end of 
the text, here appearing immediately after the Preface. There 
are three indices: (1) of common plant names and general mat- 
ters; (2) botanical names (genera and species); (3) works con- 
sulted, a bibliography of books, journals, and brochures, with 
their respective abbreviations. Following this is a useful 
introduction with general directions for collecting and drying 
medicinal plant materials, also a descriptive list of 10 im- 
portant medicinal plant substances for regular collecting activ- 
ities, also about 20 plants having other economic uses, chiefly 
as lumber. In the main part of the text, the plant materials 
are arranged in a systematic order: starting with the Dicots 
(pp. 15-494), then the Gymnosperms (495-511), the monocots (511- 
589), the "Rhizanths" (not represented by any plants here), the 
pteridophytes, Algae, and Fungi (589-599). A number of formulas 
are tacked on at the end (pp. 599-601). There is a great wealth 
of information in this book. Like some professors, the author 
sometimes wanders from his subject. Thus, under "Sweet Gum" 
(Liquidambar styraciflua), Porcher discussed five other plants 
in the same paragraph with the sweet gum. He then launches a 
two-page treatment on tannin sources following the one-page 
discussion of sweet gum.- The book is truly a quarry of infor- 
mation on many American plants, many of which still remain of 
potential interest and deserving of investigation. 

GMH 


"PLANT SCIENCE: a workbook with an audio program approach. 
by Samuel N. Postlethwait, viii + 150 pp., many figs. 
Burgess Publishing Company, Minneapolis 15, Minn. 1965. 


An effort is made in this manual to present to students a 
broad plan of study for enabling them to understand vegetable 
life on a broad scale. The numerous photos and drawings give 
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greater understanding and the student participates by filling 
in blanks, tabular forms, etc. This should be an effective 
presentation of botany. The following subjects are included: 
cell anatomy, physiology (energy, minerals, growth, reproduc- 
tion), plant anatomy, anatomy of tracheophytes, ecology, and 
taxonomy. In the suggested program of study, the student 
spends approximately 6 hours per week in classroom and labora- 
tory, in addition to home study. 

GMH 


"HOW TO KNOW THE FRESHWATER ALGAE" Edition 2, by G. W. Prescott. 
vii + 348 pp., 582 figs. Wm. C. Brown Co., 135 S. Locust 
St., Dubuque, Iowa 52001. 1970. $4.50 Spiral-binding. 
In this number of the "Pictured-Key" series, the text 

following 18 pages of preliminary introductory material is as 

usual made up of one long diagnostic key incorporating descrip- 

tions and figures of the various taxa. This 297 page long key 

is followed by a check list of the commoner genera of these 

algae, showing phylar, ordinal, and familial relationships, 

then finally comes the detailed combination index and pictured 

glossary, in which index entries are defined, often accompanied 

by an elucidating figure. The introductory material includes 

general information on the Algae, mode of use of the key, 

methods of collection, and laboratory suggestions to further 

study of these organisms. This manual should provide most use- 

ful aids in both laboratory and field and to both amateur and 

professional botanist. While the range is North America, the 

volume includes many algal organisms growing in Europe and 

elsewhere, so that the book is of more than merely local interest. 

GMH 


"A DICTIONARY OF ACRONYMS AND ABBREVIATIONS". Some abbreviations 
in management, technology and information science, Edition 
2,by Eric Pugh (ALA), 389 pages. Archon Books, 995 Sherman 
Ave., Hamden, Connecticut 06514. 1970. $15.00. 


An acronym is a word formed from the initial letters of a 
mame or from parts of a series of words; hence it can be spoken. 
ALA (or Ala), the American Library Association, of which the 
compiler is an adherent is an example of an acronym. (ALA is 
also an abbreviation for Alabama.) On the other hand, HTP 
(high temperature pyrolysis) is obviously only an abbreviation. 
10,000 items, double the number contained in edition 1 have 
been "decoded". The coverage is restricted to the Anglo-Saxon 
countries (UK and USA, chiefly). Hence, even such important 
foreign abbreviations/acronyms as GMbH, SA, IGFA, are excluded. 
One of the oldest acronyms used is not given: SPUD (Society 
for the Promotion of Utilitarian Diet, or some such name, an 
organization devoted to education about the potato). Perhaps 
the limitations of the sub-title account for this and other 
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deletions or omissions. Several acronyms occurring in the in- 
troduction are not translated: viz., FLA (Foreign Language 
Association), OBE (Order of the British Empire), MBE, MA, Ph.D. 
(although surely these two are known to all). At the end of 
the volume, a selective subject index lists the various acronyms/ 
abbreviations used in various areas, such as accountancy, acous- 
tics, data processing, medical science, etc. Some of the items 
omitted which might perhaps have been included are: AP (Asso- 
ciated Press); APhA (American Pharmaceutical Association), ASP 
(Amer. Society of Pharmacognosy); GDR (German Democratic Repub- 
lic); GFR (German Federal Republic); UNICEF (United Nations 
Children's Fund); RRL (Registration Record Librarian); TMS 
(time of flight mass spectrometry); CV (cardiovascular); CVA 
(cardiovascular accident); ACTH (adrenocorticotropic hormone) 3; 
DAOM; SCM; UDP (uridine diphosphate); UTP (uridine triphosphate) ; 
ORPI; ORPL; CD (civil defense); USP (United States Pharmacopeia) ; 
NF (National Formulary); SNAFU (situation normal all fouled up); 
JP (justice of the peace); BSP (Bachelor of Science in Pharmacy) ; 
PR (public relations); PSC (Public Service Commission); BTU 
(British thermal unit); DJ (disc jockey); FDCA (Food Drug and 
Cosmetic Act); ALTA (Alberta); BC (British Columbia) (and many 
other geographic unit names); USA (U. S. Army); GC (gas choma- 
tography); PC (paper chromatography); AWOL(absent without leave; 
U. S. Army); CBS (Columbia Broadcasting Service); GI (govern- 
ment issue; US Army); CE (Chemical or Civil Engineering); NBC 
(National Broadcasting Company); and others.-— Truly a useful 
compilation! 

GMH 


"ANALYSIS OF TEMPERATE FOREST ECOSYSTEMS" Edited by D. E. 
Reichle (Oak Ridge, TN), Vol. 1 of Ecological Studies 
Analysis and Synthesis, edited by J. Jacobs et al., 
XII + 304 pages, 91 figs. Springer-Verlag, Berlin- 
Heidelberg-New York. 1970. Cloth DM 52,--=US $14.50. 


The eighteen chapters of this book represent the sum and 
substance of a "“workshop-seminar" held July, 1968, in Gatlin- 
burg, Tennessee, by the International Biological Program (IBP) 
and Oak Ridge National Laboratory of Tennessee. The objective 
of this assembly was to "establish a conceptual framework for 
the analysis of the ecosystem" based mostly on the temperate 
deciduous forest. In this model-making, such phases were con- 
sidered in several sections as "primary producers" (essentially 
plants), "consumer organisms" (animals and other organisms 
which consume plants), "decomposer populations" (invertebrate 
animals, microorganisms, etc.), "nutrient cycling" (the movement 
of carbon and other elements between the organism and the sub- 
strate), and the "hydrologic cycle" (movement of water in the 
zone studied, involving precipitation, throughfall (rain falling 
through or from trees), evapo-transpiration, percolation through 
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soil, deep seepage loss, loss into streams and springs, uptake 
by plants of water, flow on sloping land, etc.). In view of the 
great and urgent need for consideration of our environment, such 
researches as this are of pivotal importance to our survival. 
Every library in the field of science should include books of 
this category. The science of ecology has introduced many new 
terms, many of which occur in this text, such as ecosysten, 
forest canopy, trophic dynamics, biomass, material and water 
fluxes, accumulator plants, eutrophication, infiltration, food 
chain, phenometry, and many others. While many of these ex- 
pressions are self-explanatory or coming into quite general use, 
yet some are not fully appreciated by the non-ecologist. A 
glossary of such terms might well have been incorporated for the 

greater understanding and appreciation of the text. (Of 
course, the index will take care of finding some definitions. ) 
Of the authors, twelve are American, and of these seven are 
from the southeastern United States. The entire volume is in 
the English language, even articles by four French-speaking 
authors as well as one each for the German, Japanese, and 
Russian languages. Following the index, there is a geograph- 
ical index of the world ecosystem, which seems to have been 
inserted as an "after thought"'. It would have been better 
placed as an appendix preceding the subject index (there is 
no author index). This volume is a good start to the series 
on ecology of Springer. 

GMH 


"OUTLINE OF INDUSTRIAL ORGANIC CHEMISTRY '' Edition 3 (improved 
and enlarged) by Alfred Rieche, translated by F. Sterne, 
xix + 572 pp., 152 figs., several tabs. (sn.). Chemical 
Publishing Co., Inc., 200 Park Ave. South, New York, 
Nem CSA) 19703 $27.50 


This text must be a popular one in Germany since editions 
have come out there in 1955/1956, 1961, and 1964, this first 
English edition being a translation of the latter. The subject 
coverage is very wide including as it does the chemistry of coal, 
natural gas, crude oil, carbon monoxide, paraffins, olefins, 
various aliphatic compounds, acetylene, aromatic intermediates 
(derivatives of benzene, toluene, naphthalene, and anthracene), 
wood, sugar, starch, glucose, fermentation industry, fatty oils, 

fatty acids, soaps, tannins, leathers, synthetic fibers, raw 
materials for lacquers, plastics, elastomers, exchange resins, 
silicones, textile auxiliaries, synthetic organic dyestuffs, 
explosives, etc. An important section is that on pharmaceutical 
products (pp. 455-481, 27 pages) and pesticides (pp. 482-489, 
8 pages). The last-named chapter includes sections on insecti- 
cides, ovicides (to destroy insect eggs) and acaricides, fungi- 
cides, herbicides, and rodenticides. The text has been trans- 
lated into very clear simple English and at the ends of the 
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chapters are references, mostly in the German language. There 
is a subject but not an author index. Under fermentation prod- 
ucts, beer is taken up in some detail but not wine, whereas 
alcohol is treated but not spirits. In the section on pharma- 
ceuticals/medicinals, there is first a general discussion of 
the subject, then a detailed treatment relating to the manu- 
facture of disinfectants, chemotherapeutic agents (sulfonamides, 
antibiotics, Salvarsan and other arsenicals, antimony compounds, 
biocatalysts, various narcotics, anesthetics, hypnotics, anti- 
pyretics, analgesics, local anesthetics, autonomic medicinal 
agents, cardiovascular drugs, laxatives, and diuretics. For 
some of these groups, there is a rather abbreviated treatment. 
The text is abundantly provided with diagrams and sketches. 
Symbols are frequently used to indicate various units of chemical 
manufacturing equipment, such as filter presses, reciprocating 
pumps, centrifugal pumps, etc. The Germans have long been noted 
for their chemical engineering skills so that this volume use- 
fully describes the German processes and methods in this field. 
Many historical, technical, and economic aspects of the subject 
have been expounded by the author as well as the practical em- 
ployment of various processes. The book is well printed and 
bound and represents a very useful addition to the chemist's and 
chemical engineer's library. 

GMH 


""NOBLE FELLOW' WILLIAM STARLING SULLIVANT" by A. D. Rodgers III 
xxii + 361 pp., 18 figs., 4 maps. Hafner Publishing Co., 
New York. 1968 (1940) $9.50. 


This is the biography, originally published in 1940, of 
one of the most outstanding bryologists of all time. Sulli- 
vant (1803-1873) was born in Virginia but grew up mostly in 
Ohio and Kentucky. Many facets both of his personal life and 
of his professional career are detailed. His association with 
such botanists as Lesquereux and Asa Gray is treated fully. In 
addition to the 20 chapters, there is an Appendix, which in- 
cludes the new species Sullivant described, a bibliography of 
the book, a listing of the works of Sullivant, and many notes to 
the body of the text. The Index seems to be adequate. 

GMH 


""ANALOGCUMPUTER IN CHEMIE UND BIOLOGIE: EINE EINFUEHRUNG" 
by H. Ropke and J. Riemann, VII + 184 pp., 198 figs., 
8°, 64 tabs. Title No. 1542. Springer-Verlag, Berlin- 
Heidelberg-New York. 1969. Bound DM 38,-- US $9.50. 


The use of computers is proliferating rapidly in the more 
advanced countries of the world, but expecially in the fields of 
science. This work will be of interest not only to students of 
biology and chemistry but also will be of value to the biologist, 
pharmacologist, practicing chemist, and the research clinician. 
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There are 10 chapters with the following subject matters: In- 
troduction; differences between analog and digital computers; 
special fields of application; basic rules for reaction kinetics; 
types of reaction; chief elements of analog computers; program- 
ming of analog computers to simulate chemical and biological 
processes; model examples; practical examples of use; and 
literature index with 168 reference citations. There is a 
brief subject index. Chapter Two is important in orienting 
one's self in the computer field. When one speaks of com- 
puters nowadays, he generally means digital computers. Analog 
computers are considerably more complex, both in their con- 
struction and in the tasks they perform. However, the chief 
differences are that the order of working in an analog com- 
puter is parallel, in a digital computer sequential; the pre- 
cision of the analog type is limited, that of the digital 
absolute; and the programming in an analog computer is very 
simple and flexible while that of a digital computer is com- 
plicated and expensive. The authors give credit to an American 
pharmacy professor (Dr. E. R. Garrett, University of Florida) 
for inspiring them to apply this relatively new technic to 
their studies in the chief laboratory of the great pharma- 
ceutical firm of Schering A. G. in Berlin. One of the best 
ways to appreciate the value of analog computers is by fol- 
lowing one or more of the 46 "models" which are exhibited in 
Chapter 8. Here one finds many pharmacokinetic problems, thus 
for determining dosage schedules, excretory rates via two ex- 
cretory systems, data on slow release medication;and so forth. 
GMH 


"EDUCATORS GUIDE TO FREE GUIDANCE MATERIALS", Edition 8, by 
Mary H. Saterstrom and Joe A. Steph, XVIII + 236 pp., 
1 portr. Educators Progress Service, Inc., Randolph, 
Wisconsin 53956. 1969. $7.50. 


This useful listing of "helps" is available in a new 
edition. For previous statements on this 8% by 11 inch volume 
see the earlier reviews (Acta Phytotherapeutica 13:60; 1966). 


This issue has an interesting article, "The assimilation 
process as a component of self-competency,' by Professor Gail 
F. Farwell of the University of Wisconsin. 

GMH 


"INTERSPECIFIC RELATIONSHIPS IN THE GENUS MONARDA (LABIATAE)" 
Dyan ocota, l/l. 5 pls., 15 figs., 3 tabs. Uniaver— 
sity California Publns. in Botany 41: 1967 (recd. 1969). 
S250 


The entity of the North American genus Monarda is covered 
in this monograph. It covers many aspects of the plant - 
morphology, pollen sizes and viability, chromosome numbers, 
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comparative chemistry, geographic distribution, and (primarily) 
classification. 17 species are recognized, divided between sub- 
genus Monarda (12 species) and subgenus Cheilyctis (with two 
sections, Cheilyctis (1 specie) and Aristatae (4 species). New- 
ly proposed are: Monarda citriodora Cervantes ex Lagasca sub- 
species austromontana (Epling) comb. nov., etc. Besides the key 
to species, there are three keys to subspecies and varieties. 
The purpose of the study was to define and delimit the taxonomy 
of the genus and to interpret the interrelationships of various 
taxa. From his studies, the author suggests that the genus had 
its origin in northern Mexico or Texas, since this is the area 
where the widest diversity of its taxa is found. 

GMH 


"TWO LITTLE SAVAGES", being the adventures of two boys who lived 
as Indians and what they learned, by Ernest Thompson Seton, 
viii + 286 pp., 293 figs. Dover Publications, 180 Varick 
St., New York 10014. 1962 (1903) (Reprint) $1.85. 


Seton was a famous naturalist who was active from the per- 
iod of approximately 1880-1920 and is best remembered for his 
animal stories. He was also quite famous as a naturalist and 
illustrated many of his own books, such as the present one. 

Many facts about wild life--animals and plants--enter into this 
fictional account, which is based on his own life story. Asa 
boy of 9-10 years, the reviewer living in Canada (where the 
plot of the story happens to be laid) found his greatest reading 
pleasure in this and other books by Seton. The author (and the 
reviewer too) came to live in the United States and spent most 
of his life in that country. It is not generally known but 
Seton was the actual originator of the Scout movement, his "Book 
of Woodcraft" serving as a kind of manual for the youth organi- 
zation which was used by Baden-Powell as a model for his Boy 
Scouts. The Scouting motif is apparent in "Two Little Savages" 
also. 

GMH 


"THE DESCRIPTION AND CLASSIFICATION OF VEGETATION" by D. W. 
Shimwell, xiv + 322 pp., 70 figs., 67 tabs.; LE ply) Uni- 
versity of Washington Press, Seattle, WN 98105. 1972. 
$10.50. 


This is an excellent introductory text to phytogeography 
and plant ecology. The sub-title is a Latin quotation "Quot 
homines tot sententia.""(As many individuals, so many opinions; 
or to put it a little more clearly, there are as many opinions 
as there are persons). In line with this, every effort has been 
made by the author to represent all important viewpoints and Shades 
of thought in these fields. The basic objective has been to 
delineate the manifold characteristics of vegetation and the 


1975 Hocking, Book reviews 39 


manner in which these have been used to describe and classify plant 
life collectively. Particular emphasis has been placed on the 
Zuerich-Montpellier (Z-M) school of phytosociology, which has 
been the most universal of all systems used. The plan of the 
text follows: (1) Chapters l, 2: introduction to the nature 
of plant life by quantitative studies on taxa abundance, density 
of individual plants, correlation between occurrence of taxa 
etc. The generally recognized hierarchical groups are (from 
large to small): class,orders, alliances, and associations. 
(2) Chapters 3,4,5: the physiognomic, fictional, and structural 
characteristics of plant life serving for descriptive purposes; 
chapter 4 proceeds along the line of structural changes in time, 
the climax patterns, etc.; chapter 5 gives examples of structural- 
functional descriptive and classification methods. (3) Chapter 
6 deals with analytical methods based on studies of the flora 
with some detail on the methods used by the Z-M and by the 
Scandinavian schools of phytosociology. (4) Chapter 7 takes up 
the concept that vegetation can be regarded not simply as a 
series of separate units but as a continuum; various methods of 
gradient analysis are considered. (5) Chapter 8 elucidates the 
present status of the description and classification of vegetation 
and suggests future trends and desiderata in this field. Former- 
ly the emphasis in this field has been general and qualitative, 
now more and more, attention is being given to the intensive and 
quantitative study of plant relationships. 

GMH 


"THE PACIFIC AS A KEY TO FLOWERING PLANT HISTORY" by A. C. 
Smith, iv + 30 pp. Univ. Hawaii, Harold L. Lyon 
Arboretum Lecture No. 1. 1970. 


Evidence has accumulated to support the view that the 
Angiospermae originated in the general area of s.e. Asia and 
Oceania some 150-200 million years B.P. and spread over the 
surface of the globe. Many primitive groups are found in the 
Pacific areas, such as the Trochodendraceae and Tetracentraceae 
Magnoliaceae, Eupomatiaceae, Degeneriaceae, etc. Continental : 
drift also played a part at about this time in geological his- 
tory, when the supercontinents Laurasia and Gondawanaland were 
being fragmented by sea floor flooding. During the course of 
many millions of years, the angiosperms developing from ptero- 
sperm-like organisms became dominant over the pteridophytes 
and gymnosperms. Three major migration routes are proposed 
for the flora--northwards, westwards, and southwards. (Also 
included "The career of Harold L. Lyon, founder of the Lyon 
Arboretum" by H. St. John, pp. ii-iv, with a biographical 
account of this botanist, agronomist, and conservationist. 

GMH 
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"IN TOUCH" by John Steinbeck IV, xv + 203 pp., 1 portrait (dust 
cover). Alfred A. Knopf, Inc., 501 Madison Ave., New York 
Crty "O022 7 1969." S4i95h 


This son of the famous author of many best selling and 
provocative novels here "tells it like it is", as the currently 
popular expression goes. At the age of only 22 years, he tells 
of his role in the Vietnam war, where he worked for the U. S. 
Armed Forces Radio and Television and enjoyed many adventures 
and experiences. His disenchantment with that war becomes ob- 
vious--the usual story of any intelligent person acquainted with 
the dismal facts of America's experiences in southeast Asia. 

At a later time, he is caught in a raid on an apartment in 
Washington, D. C., where marihuana was seized, and is required 
to stand trial. Later he tells of his testimony before the 
U. S. Senate on Juvenile Delinquency regarding the same drug, 
and Appendix II of the book records his statement. In the 
latter part of the narrative, he tells of driving across the 
United States to California and the thought processes passing 
through his mind on major matters of existence and objectives. 
For such a young person, his mature thoughts and wisdom are 
truly remarkable. The book is a rich source of information on 
the addictive and habituating drug use and traffic in Vietnam, 
another degrading experience for America in the Far East. 

GMH 


"GROWTH, NUTRITION, AND METABOLISM OF MENTHA PIPERITA L. 
Parts I-VII by F. C. Steward, K. J. Howe, F. A. Crane, 
and R. Rabson, 144 pp., many figs. and tabs. Cornell 
Univ. Agr. Exp. Sta. Memoir 379. 1962. 


This is an experimental study of the anatomy, development, 
growth, and nutrition of the peppermint plant. The effect of 
photoperiodicity associated with levels of Ca and K intake was deter- 

mined, also the effects of acute deficiency of certain nutrients. 
One part takes up the keto and amino acids of mint plants and 
how these are affected by varying day length and night temper- 
ature. This taxon of plant is well adapted to such studies 
because of its constancy as a clone. 
GMH. 


"AN INTRODUCTION TO TREE-RING DATING" by M. A. Stokes, and 
T. L. Smiley, xiv + 73 pp., 38 figs. Univ. Chicaso Press, 
Chicago, I11. 60637 and London WC 1, England. 1968. 


In this small cloth-bound volume, the story is given 
(without excessive technical detail) of dendrochronology, or the 
method of dating wooden objects by the annual tree rings. There 
are chapters on the principles of this mode of dating, the field 
methods used (collection of current specimens, and of archeo- 
logical specimens), and the laboratory technics involved. The 
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many illustrations are useful in giving greater clarity and 
understanding of the principles and practices involved. A 
very useful "selected" bibliography and index terminate the 
volume.- The trees which have been most commonly used in den- 
drochronology have been the coniferous species of the south- 
eastern United States, particularly Pinus edulis Engelm., 
the nut pine, which is widely distributed, very plentiful, 
and is sensitive in their growth ring reactions to external 
conditions. However, trees in other parts of the world and 
of different families can be used, as long as they possess 
annual rings. 





GMH 


"MEDECINE ET PLANTES D'ETHIOPIE: I. LES TRAITES MEDICAU X 
ETHIOPIENS" (Medicine and plants of Ethiopia: lI. 
the Ethiopian medical treatises) by Stefan Strelcyn 
vol. 14: 799 pp. Zaklad Orientalistyki, Polskiej 
Akademii Nauk (Orientalist Institution, Polish 
Academy of Science). (Published by Panstwowe Wydawnictwo 
Naukowe, Warszawa (Scientific Editions of Poland, Warsaw))- 


1968. Price zloty 210,—. 


The first hundred pages is occupied with general in- 
formation on the practice of medicine and magic in Ethiopia, 
and the various written works, called treatises, still extant. 
Two of these are reproduced here, with facsimiles of the 
pages written in the Amharic language and accompanied by 
translations into French. These texts and translations occupy 
the large bulk of the tome, from pages 103 to 783, following 
which are an Index and addenda et corrigenda, pp. 795-7. 

These texts have been unknown until now outside of Ethiopia, 
and in fact were only discovered in recent years by the author 
during an earlier visit there (1957-8). The photo copies of 
three of the manuscripts were obtained by friends, three others 
were obtained by the British Museum. During his first visit to 
this ancient country, the author was primarily interested in 
vernacular plant names, some of which knowledge acquired has 
been applied in the present published study. 


The two treatises studied in this contribution are: (1) 
The treatise on dietetics (TD) after the manuscript KL, which 
dates from 1682-1706, also called the treatise of practical or 
useful medicine; (2) The treatise on therapy (including the 
Introduction to the same), using manuscripts A. B. C. and D. 
The latter represents a more recent manuscript (19th or 20th 
century) but is copied directly or indirectly from a much 
older manuscript, part at least from the second half of the 
18th Century. 


The book is of value in interpreting various vernacular 
Ethiopian plant names, however much more of these will be found 
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in later parts of this work, of which this repres€nts the first 
volume. Thus, Volume II will be entitled (translation) "In- 
quiry on the names and uses of Ethiopian plants" and volume 
III will have the title (translated): "Lexicon of plants" with 
discussion therein of the Ethiopian materia medica. The diffi- 
culties encountered in this study by the Professor of the 
University of Warsaw must indeed have been very great, but his 
work may well be very valuable from the standpoint of medical 
discovery. 

GMH 


"WILD MUSHROOMS OF THE CENTRAL MIDWEST" by A. H. Stubbs, xx + 
135 pp., 16 col. pls., 1 chart, many unnumbered text figs. 
(dust cover with 1 fig., 1 port.). Univ. Kansas Press, 
358 Watson Library, Lawrence, Kans. 66044. 1971. $5.95. 


This represents a Most practical little book written by a 
genuine nature-lover who has spent much of his life in collecting, 
identifying, and preparing and eating various Basidiomycetes. 

He presents here the lore collected over a life-time. The area 
covered includes Kansas and Missouri with contiguous portions of 
Colorado, Nebraska, Iowa, Oklahoma, and Arkansas. However, many 
of these mushrooms can be found elsewhere in North America. He 
describes the sporophores in simple language and then goes on to 
tell about their edibility, eSculent properties, and modes of 
preparation for eating. The author has given explicit details 
on ways of avoiding the poisonous mushrooms (called "toadstools" 
sometimes by the layman but improperly). Between the line draw- 
ings and the kodachrome illustrations, identification of the 
various varieties of mushrooms is greatly facilitated. Well 
done! 

GMH 


"FRUITS FOR SOUTHERN FLORIDA" by David Sturrock, 196 pp., 
22 pls., 4 maps. Southeastern Printing Co., Inc., Stuart, 
Florida. 1969. $4.00. 


A great deal of information on climatic factors, methods 
of cultivation, plant disorders (insects, diseases), and uses of 
fruit plants and fruits adapted for growth in the warm tempera- 
ture zone is given in this volume. The detailed treatment of 
the individual fruit plant is given from page 50 on to page 179, 
followed by a bibliography and the index. The fruit species 
are arranged by the alphabetical order of their families, using 
the scientific name (Anacardiaceae ... Vitaceae). Many of the 
fruits are less well known, such as the downy myrtle (Rhodomyrtus 
tomentosa Wight), others again are well known and have been used 
for thousands of years, such as Ficus carica L., the common fig. 
The information given under the individual species entry is not 
at all technical, as might be deduced from the use of formal 
scientific names; on the contrary, this is a very practical book, 
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written in easily understood language with meaty suggestions 
for the actual grower. The book is of course not restricted 
to the Florida area, since the information would be useful for 
growers on any of the continents (except Antarctica). 

GMH 


"STURTEVANT'S EDIBLE PLANTS OF THE WORLD" edited by V. P. 
Hedrick, vii + 686 pp., 1 portr. Dover Publications, Inc., 
180 Varick St., New York, N. Y. 10014. 1919 (1972). 
$5.00. 


In this flexible cover book, we have an unchanged and un- 
abridged republication of a work originally released under the 
title "Sturtevant's Notes on Edible Plants." The newer title 
is certainly the more illuminating and accurate title and is 
incidentally about the only difference in this copy from the 
original work, aside from the binding (the original was cloth 
and a rather larger volume page-wise). The 2,897 plant species 
included are approximately half under cultivation and half 
wild-growing. These plants are arranged by their botanical 
generic names, running from Aberia caffra to Zygophyllum fabago, 
in other words from A to Z. If youwwish to locate the plant 
by its vernacular or common name, an index at the back will 
give you complete assistance; this for many persons will 
naturally be the most perused part of the book. There is 
also an index to scientific synonyms, so if you have an old 
reference which speaks of Prunus americana, you will find 
through the index that this is now treated under the name 
Prunus pumila L. and you will find a discussion on page 465. 
There is a useful bibliography of 560 references. The inter- 
esting story of the man who compiled these data over a period 
of many years, then died before he could compile and publish 
them is told in a 16 page biographical account in the early 
part of the volume. The book has the most useful information, 
including biological name, common name, distribution data, in- 
formation on history, uses, and finally gives a reference or 
references. Besides strictly food plants, there are also condi- 
ment, starch, beverage, hallucinogenic (ex. marihuana), and flavor 
plants, also greens, garnishes, etc. For one species alone, the 
strawberry, there are 9 pages with many references. Once again 
a very useful reference book is available and at a most reason- 
able price. 

GMH 


"CHARLES SPRAGUE SARGENT (VI) AND THE ARNOLD ARBORETUM" by (Ms.) 
Shee.) sutton, xvii +382) pp., 12) figs. Cinel.’ 1 on; dust 
cover). Harvard Univ. Press, Cambridge, Mass. 02134. 
1970. $10.00. 


This excellent biography of an important figure in Ameri- 
can botany, member of an elite New England family, Sargent (1841- 
1927) played a significant role in the early success against 
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many odds of the world-famous Arnold Arboretum located near 
Boston. The story is told of his administrative activities, 
his scientific researches (mostly with trees), and his per- 
sonal social life; all play a part in outlining and then 
filling in this life history. In the botanical taxonomic 
field, Sargent was basically conservative--a so-called '"lumper" 
(as opposed to the radical "splitters") with the exception of 
his work with Crataegus (the haws) in which he recognized many 
new species, a large number of which are no longer considered 
valid. A complete explanation of the polymorphism exhibited 
by members of the genus has not yet been formulated, and 
Crataegus still constitutes one of the great problems in 
phytotaxonomy. Among Sargent's accomplishments was the writing 
of his "North American Silva" still rated as one of the basic 
reference works and into which an enormous effort was put by 
Sargent and his many assistants, collaborators, and correspon- 
dents. He organized and fabricated a splendid exhibit of trees 
and wood products which was on display at the American Museum 
of Natural History for many years--at least as late as 1945 (to 
the reviewer's knowledge). The text of this book is most ef- 
fectively written; there are many excellent photographs, among 
them five in which Sargent appears: he looks quite different 
in achof them! 

GMH 


"FLOWERING PLANTS: ORIGIN AND DISPERSAL" by Armen Takhtajan 
(Translated by C. Jeffrey), X + 310 pp., 32 figs., 12 pls. 
Smithsonian Institution Press, City of Washington, D. C., 
USA (Distributed by Random House, New York). 1969. $6.95. 


This attractive book tackles "one of the most troublesome 
and complex questions of biological history, touching as it does 
upon many of the general problems of organic evolution." The 
book represents more than merely a translation of Takhtajan's 
“origin of Angiospermous plants" ed. 2, (Moskva, 1961), as had 
been originally intended; so much new material was added, so 
many changes made, that the text is stated by the author in a 
preface to be an entirely new book; hence the new title. An 
important chapter, the fourth, attempts a hypothetical recon- 
struction of the first flowering plants, carried out with all 
of the information now available; Chapter 7 deals with "living 
fossils", plants which have retained many primitive characters 
and are believed to show vestiges of the earliest flowering 
plants. Chapter 8 deals with the origin of the apetalous dicots, 
Chapter 9 of the monocots. Chapter 12 explores the geographical 
locale where flowering plants are supposed to have had their 
initiation: between Assam and Fiji; this is believed a center 
of origin not simply a center of survival. There are two im- 
portant appendices; (1) outline of classification of flowering 
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plants; (2) the floristic regions of the world. Both are rich 
stores of data. Finally a long bibliography and the subject 
and plant name index. 

GMH 


"PACIFIC NORTHWEST FERNS AND THEIR ALLIES" by T.M.C. Taylor, 
ix + 248 pp., 97 figs., 97 maps, Univ. of Toronto Press, 
Toronto 181, Ontario, Canada. 1970. $15.00. 


The territory covered in this work includes the province 
of British Columbia and the Yukon Territory in Canada, and the 
U.S. states of Alaska, Washington, and Oregon. 9/7 species 
are described, representing ca. 25% of the Pteridophyta of North 
America north of the Mexican States. The descriptions are de- 
tailed and are supported by excellent drawings; reported 
locations are indicated on outline maps of the area. Keys are 
furnished for ready identification of families, genera, and 

species. Additional features include an appendix with 
a listing of reported chromosome numbers for these species 
and another appendix classifying the various taxa by geographic 
location. Excluded species are indicated; there are a glossary, 
bibliography, and index. This is said to be the first compre- 
hensive treatment of the pteridophytes of this large area where 
great differences in climate, topography, rainfall, etc., are 
found. The taxa are arranged in nine families, and within each 
the genera and species are arranged in alphabetic order. This 
is an excellent and attractive fern flora. 


The economic significance of certain taxa is not discussed; 
thus, for instance, the collection and extensive usage of the 
spores of Lycopodium clavatum L. and of some other species of 
Lycopodium is not mentioned, Common names are usually not 
given; some of these are useful points of reference. For in- 
stance, Pteridium aquilinum, "common bracken (fern)". The 
four generally recognized classes of PteridQhyta - Psilophytinae 
(not represented); Lycopodiinae; Equisetinae; Filicineae 
(Filicopsida) - are not mentioned at all neither the various 
orders under them represented in this group. The classification 
of the various species goes only as far as family. However, 
since the book is primarily intended for floristic use rather 
than taxonomic, these omissions are actually unimportant to 
the ordinary user. 

GMH 
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BASIC FACTS TO IMPROVE YOUR GRADES IN COLLEGE CHEMISTRY" 
(Pamphlet) plus handy, detachable review cards, by 
Alfred Vogel, v, 59 pp., sheet of cards; Collier Books, 
Riverside, New Jersey. 1965. 95¢. 


A compilation of facts on general and inorganic chemistry 
intended to be used as a review of the subject. It is of pocket 
size to facilitate carrying the book with one: the cards fit 
into a shirt pocket, etc., and are even more flexible as a means 
of study. 

GMH 


"PALMTREES OF THE AMAZON AND THEIR USES" by Alfred Russel 
Wallace, (Gx) + x + 129 pp. (143 pp. total), 48ipls. 
(unpaginated); Coronado Press, Box 3232, Lawrence, Kansas 
66044. 1971 (1853). Hardcover. Price $12.50. 


This facsimile reproduction of the book originally pub- 
lished in 1853 bears an introduction by Professor H. Lewis Mc- 
Kinney of the University of Kansas. This is in addition of 
course to the Preface by the author. It represents one number 
of the "Cornnado Publications in the History of Science." The 
original 1853 edition of 250 copies has long been unavailable and 
is in fact very rare, so that this provides a useful guide to 
the Palmae of the Amazon region of Brazil which will be of in- 
terest to botanists (especially taxonomists) and others. 
Following the introductory portion of the book, the balance of 
the text consists of a series of 48 plates, each representing 
a separate palm taxon, excepting the first, a map of South 
America. Each plate is accompanied by 1 to 3 pages of textual 
commentary. The plates are based on sketches made on the spot 
by Wallace. Most of the collections and materials arising from 
Wallace's explorations in the jungles of South America were 
lost in a shipwreck of the vessel carrying him back to England; 
fortunately a few notes including those on the palms used in 
the preparation of this book were saved. - The economic im- 
portance of the palms will be brought home from a reading of 
this book. — The volume is bound in a light green cloth with a 
repTtoduction of Guilelma speciosa Martius on the front. This 
is the famous "peach palm" so popular as a fruit tree in Brazil. 

GMH 


"TEXTBOOK OF PHARMACOGNOSY" (Ed. 5) by T.E. Wallis, xi + 652 pp., 
256 figs., J. & A. Churchill, Ltd., 104 Gloucester Place, 
London Wl, England. 1967. 65s. 


Another appearance of this well known and highly reputed 
text can be reported. There are no radical changes in the text, 
most being of the small perfectioning type. More references 
have been added. A very handy compilation appears in the form of 
an appendix - numerical data on weights, numbers, counts, 
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proportions, dimensions, etc., of various drug entities expressed 
in the formula: minimum - average (in bold face type) - maximum, 
As compared with edition 1 (1946) the increased size of the vol- 
ume is considerable - from 504 pages to 652. Even the third 
edition (1955) is quite different and definitely not as useful 
a book; apparently, most of the changes in the text were made in 
the fourth edition (1960), with which this reviewer is not familiar. 
Dr. Wallis, who died not long ago when about 96 years old (!), was 
an amazing person, who after retirement continued active in his pro- 
fessional field, writing papers and books, and answering inquiries 
from the United States in a most courteous manner - as the review- 
er had occasion to learn. This book is unconditionally recommended 
for both teaching and learning pharmacognosy. (Note errors on pages 
14 + 77.) 

GMH 


"INTRODUCTION TO FUNGI" by John Webster, viii + 424 pp., 242 figs., 
1 tab.; Cambridge University Press, American Branch, 
32 E. 57th St., New York 10022. 1970 (Nov. 20). $10.50. 


In this attractive volume there is presented the latest 
information on this increasingly important group of plants. 
The book deals primarily with the classification, morphology, 
histology, life cycle, reproduction, and related; however 
there is a deal of consideration of function (physiology), 
ecology, and economic aspects. The pages are illustrated with 
largely original drawings and photographs and there is an aura 
of competency and precision in the text. The classification is 
that of Ainsworth (1966 and 1971), with the two major divisions 
of Myxomycota (Part I )(only 10 pages) and Eumycota (Part IT) 
(the balance of the book). The conventional class names have 
been replaced with subdivision names: thus Class Phycomycetes 
has been split into the subdivisions Mastigomycotina and Zygo- 
mycotina, the Ascomycetes is now the Ascomycotina, and the Basidio- 
mycetes becomes the Basidiomycotina. The old Fungi Imperfecti (now 
the Subdivision Deuteromycotina) has not been treated separately 
as is usually done but instead the various members have been treated 
as conidial states of Ascomycotina and Basidiomycotina. Not all 
groups have been given equal treatment; thus, of the Myxomycota, only 
the Plasmodiophoromycetes have been discussed, not the other three 
classes. All references appear at the end of the volume in a 
rather long bibliography (37 pages). The classification generally 
has been from Division as far as Order (and only some of these 
are taken up); of course genus and species of the individual 
fungi have been indicated. -- There is an excellent index. A 
glossary would have contributed to the value of the text since 
although definitions are frequent in the text, it is not always 
easy to find them and to find them is time-consuming. More 
attention might have been given to phylogeny and the evolutionary 
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pattern among the Fungi, even though comparisons are frequently 
made between more or less closely related groups. The book is 
well printed and has many teaching aids, such as photos, draw- 
ings, tables, diagrams, etc., and should provide an excellent 
beginning text in mycology. The book would therefore be of 
interest to mycologists, plant pathologists, botanical taxono- 
mists, and others concerned with these important denizens of 
our world. 

GMH 


"THE ROMANCE OF WORDS" by Ernest Weekley, (M.A.), 175 pp. (note 
error in citation: XIII 210), Dover Publications, 180 
Varick St., New York 10014. 1961 (1949). $1.35. 


Over 2,000 of the commonest words infthe English language 
are covered in this most interesting book, the origins being 
traced with twists and changes in meaning over the years. A 
good title for this book might have been "Believe It or Not" 
since there are so many strange facts about word origins brought 
to light. Beyond the intrinsic interest in learning how words 
got their start, the book also is of practical importance since 
by understanding origins and initial meanings, one should find 
it considerably easier to commit to memory and know precise 
applications of many words. Hence the book is double-barrelled 
- interesting and instructive. The chapter titles give some clue 
to the contents: some are "phonetic accidents" (ex. lime tree 
from line - cf. linden); folk etymology (alligarto from the 
Spanish "al largarto", meaning the lizard, demonstrating popular 
ignorance as to the zoological placement of this animal); 
family names (ex. Grant from Grand, French for great); etc. 

(One omission from family names: Hocking, etc. from Henry). 
Index. 
GMH 


"A GUIDE TO THE WILDFLOWERS AND FERNS OF KENTUCKY" by Mary E. 
Wharton, and R.W. Barbour, viii, 344 pp., 500 col. pls., 
4 maps, Univ. Press of Kentucky, Lexington, Ky 40506. 
1971 (recd. 1973) 


This colorsome volume with its many colored plates of the 
state's flowers is both attractive and useful for identifying 
the many wild flowers of Kentucky and of the neighboring states 
of Ohio, Indiana, Illinois, Missouri, Tennessee, Virginia, and 
West Virginia. Every effort has been made to make the book 
useful for field use, with keys, sharp and distinctive illustra- 
tions, a plentiful use of vernacular names, an illustrated 
glossary of technical terms, a systematic list of families 
(including species contained) as a kind of appendix, and a com- 
prehensive index. The heavy solid structure of the book with 
strong binding is also an important element in making for an 
excellent field manual. 
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"THE PLANT HUNTERS" by T. Whittle, xii & 283 pp., 31 pls., 
Chilton Book Co., Philadelphia, New York. 1970. $8.95 


This interesting account covers the world-wide searching 
for new plants from the earliest beginnings (set at 1482 B.C.) 
to our own modern period. Mostly the division into chapters 
follows a geographical more than a chronological order. Thus, 
there are chapters on India, the East Indies, Japan, China, and 
so on. The book seems to be accurate in detail while at the 
same time emphasizing the more romantic or episodic events 
occuring in the continuing efforts at finding plant novelties. 3 
appendices discuss plant distribution, plant names, and plant 
collecting from a more scientific standpoint. Bibliography and 
index. The death of Banister is attributed perhaps wrongly to 
a rock fall, that is, a fall from a high rock; however, in 
Ewan's recent biography of this plant collector, he shows that in 
actuality Banister was killed by a rifle bullet (accidentally?) 
shot by a member of his own party, apparently thinking him to 
be game ("Shoot anything that moves"). On page 16, frankincense 
is referred to as a gum, when in actuality it represents an 
entirely different material, a gum-resin or more likely an 
oleo-gum-resin. Mention of the use of lemon and orange in 
ancient Rome (AD second century) seems questionable, since 
it is known that only one citrus fruit was used in this area 
at this time,the citron, which is neither lemon nor orange. On 
page 19, the reference to 87 years as an advanced age in medieval 
times would not seem correct, since it is known that many indi- 
viduals lived to advanced years long before our modern era. 
(The supposedly oldest person to ever live was a woman in the 
reign of Queen Elizabeth I of England, c. 165 years). 

GMH 


"GRASSLANDS OF THE MONSOON" by R. O. Whyte, 325 pp., 55 figs., 
32 tabs., 40 pls. Frederick A. Praeger, Inc., Publisher, 
111 Fourth Ave., New York 10003. 1969. $9.50. 


The areas discussed in this text include a considerable 
part of the earth's land surfaces--strips of territory across 
Asia and Africa, the East Indies, and a strip across northern 
Australia. "Monsoon Asia" alone constitutes an area one-seventh 
of the earth's surface and with more than half of the world's 
human population. These areas are mostly in che category of 
"developing" nations, and thus have important potentialities for 
the future. Much of the area represents grasslands with possi- 
bilities of enormous livestock production. The author uses a 
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transect from Dakar (Senegal) to the Darling Downs in Queensland 
(Australia), cutting across some 30 countries, and reviews their 
plant life, ecology, nature of plant succession, and economic 
value from the standpoint of livestock production. Many other 
matters are taken up which are related to the main questions-—— 
for instance, taxonomy, plant geography, genetics, biological 
behavior of plants, etc. 

GMH 


"HAYFEVER PLANTS: THEIR APPEARANCE, DISTRIBUTION, TIME OF 
FLOWERING, AND THEIR ROLE IN HAYFEVER." Edition 2, 
by R. P. Wodehouse, xii + 280 pp., 72 figs., 1 map. 
Hafner Publishing Co., 866 Third Ave., New York. 1971. 
$14.95. 


Edition 1 appeared ca. 1945. The present edition is 
mostly an updating of the text of the first edition. Included 
in the changes are much more data on the status of atmospheric 
pollen in countries outside of North America and Great Britain. 
The subject matter of the large three sections of the volume 
deal with (1) the botany of hayfever (pollinosis), including 
both information on the plants, their flowers and pollen, and 
the pertinent botanical literature; (II) the hayfever plants 
(Pteridophyta, Gymnospermae, Angiospermae), describing the 
pollen of the various families and genera; (III) regional sur- 
veys, with one chapter on the continental USA and another all 
other regions of the world. An extensive bibliography, glossary 
of terms, and index supplement the text proper. This is an 
excellent reference text for botanist, allergologist, palynolo- 
gist, general practitioner, and even perhaps for the layman 
victim of pollinosis. The extra-American areas covered in the 
last chapter of the volume exhibit the pollen grains of tropi- 
cal regions (Cuba, Puerto Rico, South American countries, South 
Africa), Great Britain, continental Europe (Portugal, Spain, 
Belgium, France, Italy, Scandinavia, Yugoslavia) "Palestine" 
(Israel), Hawaii, the Philippines, Japan, Alaska, Mexico, and 
Canada. Dr. Wodehouse (now retired) has written several vol- 
umes and research papers on pollen grains. 

GMH 


"SYSTEMIC MYCOSES" by G. E. W. Wolstenholme and Ruth Porter, 
XV + 287 pp., 49 figs., 34 tabs. A Ciba Foundation 
Symposium in commemoration of William Balfour Baikie. 
Little, Brown & Co., Boston, Mass. s.d.(c. 1969). $12.00. 


The papers presented at this symposium held in Ibadan, 
Nigeria, are published together with the discussions following, 
also with the usual introductory sections. Taking part in 
this meeting were people from the Sudan, Malagasy, Uganda, the 
USA, England, Belgium, India, France, the Soviet Union, Germany, 
Mexico, and Uruguay; truly an international gathering. The 
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meeting was held in Africa because of the high incidence in 
that continent of serious mycotic infections. An introductory 
chapter recounts the life story of Baikie, an early explorer 
in Africa, who died of malaria in 1864 at the age of only 39 
years, a martyr to the cause of science. The text shows four 
major divisions: pathology; clinical aspects; epidemiology; 
and therapy. Some of the subject matters taken up include 
deep mycoses; mycetoma; radiology; transmission of the fungi; 
sporotrichosis; temperature effects; phycomycosis; antibiotic 
therapy; histopathology; pathogenesis; immunological technics 
for diagnostic purposes; laboratory examination of the deep- 
seated fungal infections; clinical features of such diseases; 
dematiaceous fungi (involving such genera as Phialophora, 
Sporothrix, and Hormiscium). There are both author and sub- 
ject indices, rendering the volume that much more accessible 
to study and reference. 

GMH 


"THE FUNGI" by Frederick A. Wolf, and Frederick T. Wolf. In 
Zeavoveunes. Vol. ££: X +438) pp., 4 tabsi.,, 153 figs). 
1969 (1947). Vol. II: XII + 538 pp., 32 figs., 32 tabs. 
1969 (1947). Hafner Publishing Co., Inc., Box 2000, 
260 Heights Road, Darien,Conn. 06820, USA. $25.00. 


The close similarity of the names of the authors en- 
couraged me to briefly consider their biographies. Frederick 
A., born 1885, was a professor at Duke University for many 
years, but earlier served as Plant Pathologist at the Agri- 
cultural Experiment Station, Alabama Polytechnic Institute, 
at Auburn, Alabama. Frederick T. was born at Auburn, Alabama, 
July 11, 1915, and is now a Professor of Botany at Vanderbilt 
University, Nashville, Tennessee. Hence they apparently are 
a father-son team, although no suggestion of this appears in 
the preface of the book. Volume I takes up the development, 
morphology, and taxonomy of Fungi and is the more basic part of 
the work in consequence; while Volume II is devoted to the more 
interesting dynamic subject matter relating to the activities 
of Fungi, their metabolic and reproductive functioning, their 
physiology and ecology. In more detail, Volume II expounds 
such processes as nutrition, enzyme activity, respiration, 
environmental conditions as life factors, such as temperature, 
radiation, pH, etc., spore division and germination, host 
penetration, etc. There are chapters on physiological special- 
ization, variation, effect of association, mycorrhizae, genetics, 
poisonous and edible fungi, medicinal values, geographic dis- 
tribution, plant pathology, soil fungi, inter-relationship of 
fungi and insects, marine fungi, and fossil fungi. Verily, it 
would seem that little has been left out in this treatment. 
While there have been many advances made in the area of mycology, 
the text is--as far as could be determined--largely and basically 
correct and an excellent foundation for the student in mycology. 
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The most out of date section apparently is the taxonomic, 
covering six chapters and 376 pages in Volume I. Here the 
previously popular breakdown of Fungi into five classes is 
followed. Although some authors still adhere to this major 
grouping (ex., Strasburger, ed. 29; 1967), with the exception 
of considering Deuteromycetes only a tentative or temporary 
subdivision, most recent texts on mycology (such as Alexopou- 
los) seem to have gone over to recognizing a larger number of 
classes (nine in Alexopoulos). Indeed some are inclined to 
include two more groups as classes in the Fungi, viz., the 
Acrasiales and the Labyrinthulales. Nevertheless the classical 
taxonomy of these authors is still a very practical one and 
would appear to be as stable as any of the recommended alterna- 
tives. The text is well written and interesting, one feature 
being portraits of outstanding scientists. There are author 
and subject indexes in each volume and there are many litera- 
ture references. 

GMH 


"FROM MIASMAS TO MOLECULES" by W. Barry Wood, Jr. (MD), xii + 
100 pp., 26 figs. Columbia Univ. Press, New York and 
London. 1961. $3.00. 


Several years ago, in a popular textbook on botany used 
chiefly by students of agriculture, the entire book was based on 
observations made for a single plant species--maize, Zea mays. 
This treatment was definitely successful in telling the story 
of all plants based on a single one. So here, this entire book 
is concerned with a single disease, diphtheria. This disease, 
perhaps the best known of all diseases, was selected and used 
throughout as an example of the progress in medical knowledge 
made on all infectious diseases. Such a simple and unitary 
approach to a complex field of knowledge is attractive and 
effective. While the volume is a thin one, hence peculiarly 
attractive to many if not most, it tells an important story 
and tells it in a manner at once both simple and competent. 

The text is based on the Bampton Lectures of 1961 (at Columbia 
University) and consists,of four chapters (1) Miasmas (the 
earliest knowledge of diptheria, from the beginnings of history 
up to 1826); (2) Microbes (development of our knowledge of the 
microorganism causing this disease and of biological controls, 
from 1835 to about 1930); (3) Molecules (modern biochemical 
advances, up to the present time); and (4) Consequences (the 
current revolution in medical practice, the great advances in 
public health, etc.). This contribution spans a wide range of 
human history and demonstrates again that change is paramount 
in human affairs. In chapter 2, the author has failed to men- 
tion an important objection to antitoxin, viz., the danger of 
allergy, especially of anaphylactic shock, from the foreign 
proteins of horse, etc. On page 50, "diptheria vaccine" is 
mentioned: this is confusing since as generally used the term 
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"vaccine is properly limited to biological products representing 
the organism. The term "toxoid" would have been best used. Also 
in this chapter, "vaccination" would better have been rendered 
"inoculation" or "injection" again to avoid the misconception 
of a vaccine having been used. 

GMH 


"TOBACCO AND TOBACCO SMOKE: STUDIES ON EXPERIMENTAL CARCINO- 
GENESIS" by Ernest L. Wynder and Dietrich Hoffmann, XIII 
+ 730 pp., many figs. and tables. Academic Press, Inc., 
111 Fifth Ave., New York 10003. 1967. $29.00 


If anyone needed more abundant proof of the harmful ef- 
fects of cagarette smoking, he would find it in this book. The 
authors, both associated with the Sloan-Kéttering Institute for 
Cancer Research in New York City, have collaborated in the writ- 
ing of a monumental treatise covering in masterful fashion 
those facets of tobacco and its combustion which are in any 
way related to the smoking custom and its effects. There is 
only a scant attention paid to the historical aspects, botany, 
physiology of the plant, cultivation, and so on. Instead, the 
emphasis has been on the processing of tobacco leaf, the "re- 
constituted tobacco sheet" now so commonly used in manufacturing 
cigarette tobacco, the characteristics of tobacco smoke, methods 
used in the laboratory for demonstrating tobacco carcinogenesis, 
biological tests applied to the tumorigenic cilia-toxic activity 
of tobacco smoke, the constituents which are found in tobacco 
leaf, and reducing the effects of smoke on tumor formation and 
cilia toxicity, the filtration of particles from tobacco smoke, 
the "selective" filtration of tobacco smoke (with a summary of 
patents between 1937 and 1964), and a chapter entitled "Inter- 
pretation of experimental findings." There is an extensive list 
of references and both author and subject indexes. The authors 
are eminent in this field of research, particularly Dr. Wynder, 
who is acclaimed in a foreword by Sir Alexander Haddow (of the 
Reyal Cancer Hospital, London) as a pioneer. Evidence of this 
comes from the bibliography which lists 34 published papers, 
where Wynder is senior author in co-authored papers, several to 
have been published, and a number of unpublished data in addition 
to one book, all by Dr. Wynder. 14 published papers with Dr. 
Hoffmann as senior author plus several unpublished or pending 
contributions also attest to the fruitful career of this co- 
author. The work should have a very broad appeal--among physi- 
cians, pharmacologists, clinicians, chemists, public health 
authorities, physiologists, and all of those institutions and 
individuals who have an important interest in this outstanding 
public health problem of our times (as it is said)--tobacco and 
especially cigarette smoking. 

GMH 


Sh PHYTOLOGIA Vol. 31, no. 1 


"PEYOTE: AN ACCOUNT OF THE ORIGINS AND GROWTH OF THE PEYOTE 
RELIGION" by Alice Marriott and Carol K. Rachlin, xi, 111 
pp-, 2 figs., 1 col. pl. (dust cover). Thomas Y. Crowell 
Co., 201 Park Ave. South, New York 10003. 1971. $5.95 
(US). 


This thin book is not a "thin book" in the popular comic 
meaning of that word, since while not a fat tome, it encompas-— 
ses a large amount of interesting information on the history-— 
the beginnings, development, and present status--of peyote, 
cactus psychotropic agent, in the religious practices of the 
American Indians. The authors have spent several years among 
the Indian peoples and are most obviously well fitted for their 
task. They interviewed many Indians and by this means and 
others obtained many facts and many attitudes and situations 
with reference to peyote. No effort has been made to evaluate 
the drug, no criticism, but only a first hand reportorial ac- 
count. Usage in the Native American Church is outlined, with 
a discussion of the present ceremonial application of the drug 
obtained from the cactus, Lophophora williamsii. The consid- 
erable opposition to the drug has forced this religious group 
to go underground during some periods; however the use has 
spread far and wide in North America, and now is found es- 
tablished in the Great Lakes region, North Carolina, and Washing- 
ton State. It is generally thought that the drug has some 
deleterious effects; however, this seems based on subjective 
grounds, since there has been apparently no meaningful research 
on the effects of the substance. 


On page 81, the use of "nickel, or German silver," in 
place of silver is mentioned; since these are not the same 
material, the conjunction should perhaps have been "and." On 
pages 74-5, jimson weed or Datura stramonium is mentioned as 
in use by the western Indians; this should have referred to 
native America species, such as D. meteloides; the statement 
that datura is bared officially from interstate commerce is 
incorrect. 


GMH 


"THE PRIMITIVE THERAPEUTIC USE OF NATURAL PRODUCTS. A Bibliog- 
raphy," by B. D. Martin, v, 106 pp.; s.d. Self-published, 
Pittsburgh, Pennsylvania. (19717) 


The reference citations in this bibliography are arranged 
in the alphabetic order of the author names. Naturally, the 
scope is world-wide; the listing includes books, pamphlets, and 
journal articles. By "primitive" the compiler intends popular, 
primary, and not savage or untutored. Included are remedies 
used by primitive man centuries or millenia ago as well as 
primitive man of the present period; the literature is both 
ancient and modern. The bibliographic items are drawn from many 
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different fields--pharmacy, medicine, chemistry, botany, anthro- 
pology, etc. The items listed are all available at the Library 
of Duquesne University, Pittsburgh, Pennsylvania, and are 
available for public use. 1491 numbers are listed. A 
skeletonized subject index covers the last few pages. 

GMH 


"TRENDS IN PHYTOCHEMISTRY AND MEDICINAL PLANTS IN THAILAND" 
- Colloq. by T. Smitinand, 71-76. Internat. Centre 
Nat. Rech. Scient. No. 144. 1966. 


Interest in plant chemistry began ca. 1910, with close 
cooperation between the government laboratory and the Botanical 
Section. An early achievement was the study of production 


from Hydnocarpus anthelmintica of chaulmugra oils Tt iis hoped 
that the SEATO's Institution of Medical Research will take an 


active part in this area of study. Thailand is very rich in 
medicinal plants with much folk and native use of plant medicine, 
mostly of local interest. Although a small medicinal plant gar- 
den is in existence, research has stagnated due to lack of 


financial support. 
GMH 


"FORTSCHRITTE DER BOTANIK". Band 31: Founded by Fritz von 
Wettstein, xii + 377 pp., 12 figs. Springer-Verlag, 
Berlin, Heidelberg, New York. 1969. $21.50. 


As with previous volumes, there are sections on anatomy 
and morphology, physiology, genetics, systematics, and geo- 
botany, each one with several chapters by various authors, 4 
total of 26. Each chapter has its rich bibliography of hooks 


and articles. There is a subject index to the entire volume 
but no author index. This seems logical enough, inasmuch as 
the authors for each chapter appear in alphabetical order in 
the bibliography. (Of course, where there is more than one 
author, only the senior (or first) author will appear in these 
lists.) The first section includes chapters on the morpholog- 
ical and developmental history of the cell by L. Geitler and 

E. Tschermak-Woess, bringing an up-to-date review of this 
crucially important subject; the submicroscopic and molecular 
structure of the cell by P. Sitted (editor of this section) 
also a most important subject matter; the submicroscopic cytol- 
ogy of the fungal cell by M. Girbardt; and a review of the 
morphology and anatomy of plants by H. Weber and W. Troll. 
Section C, Genetics, edited by K. Esser, has chapters on recom- 
bination, mutation, and extra-chromosomal inheritance. Section 
D, systematics (classification, systematic botany, taxonomy)-- 
with H. Merxmueller as editor, contains two chapters--one by 
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F. Ehrendorfer on the taxonomy and evolution of seed plants 
(Spermatophyta), the other on paleobotany by W. Jung. In the 
former chapter, the topics discussed are--in the sequence fol- 
lowed--general, methodology, documentation, nomenclature, 
bases of investigation of natural relationships: morphology, 
anatomy, embryology, palynology, phytochemistry and serology, 
cytology and genetics (chromosome size and DNA content, telo- 
centric chromosomes, chromosome structure, aneusomaty, aneup- 
loidy, accessory chromosomes, dysploidy, polyploidy, plasmon, 
crossing experiments, hydridization, introgression, repro- 
ductive biology, allogamy, autogamy, heterostyly, dioecism, 
apomixis, ecology, biometry, etc.), and evolution and phylogeny 
(origination and phylogeny of seed plants, experimental evo- 
lution, population structure, convergent evolution, cultivated 
plants (grain and seed plants, starch tubers, tropical fruit 
and oil plants, legume fruits, stone fruits, ornamental fruits), 
phylogeny and taxonomy of seed plants (relationship of orders, 
families, and genera, floras)). This is a very valuable reference 
book. 

GMH 


"FORTSCHRITTE DER BOTANIK 32", begruendet von Fritz von Wettstein. 
Bd. 32: XII + 378 pp., 8°, 16 figs. Springer-Verlag, 
1 Berlin 31 (Wilmersdorf), Germany. 1970. Cloth bound, 
DM> 45.0 mUSmot 3.20) 


As in previous volumes of this series, botany is subdivided 
into these sections: (1) morphology and anatomy, (2) physiology, 
(3) genetics, (4) taxonomy, (5) geobotany (geographical botany). 
Each of these sections is in turn subdivided into from 2 to 9 
(averagely 5) chapters. Each chapter has its own author or 
authors. There is a total of 26 authors; the title and connec- 
tion of each is given at the end of his contribution. (An alpha- 
betic listing of authors and addresses in the first part of the 


text would have been desirable). This volume appears to differ 
from its predecessors in the matter of typography, since this 
has been printed offset from typewritten copy; the object was 
to reduce the price of the volume at a time of rising costs. 
(Earlier volumes have generally been more expensive, running 
from about $18 to over $35.) However, the type faces are 

sharp and easily legible. The section on Taxonomy ("systematics") 
includes 5 chapters covering the taxonomy and phylogeny of 
algae (Bruno Schussnig) and fungi (Emil Mueller) and the sys- 
tematics of lichens (Josef Poelt), mosses (W. Schultze-Motel), 
and pteridophytes (D. Meyer). The chapter on Fungi includes 


sections on Myxomycetes (Myxomycotina) and Eumycetes (Eumycotina) 


(Oomycetes, Chytridomycetes, Zygomycetes, Ascomycetes, Basidio- 
mycetes) as well as general advances made in mycology. The 


volume of new information covered on the Fungi may be gauged 
from the large number of references (233), mostly including re- 
searches of the years 1968-9. This volume is a highly useful 
means of clarifying and updating our knowledge of the various 
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fields of botany covered. It would be of important economic 
value to a smaller library where many of the books and serials 
covered are not available from the limited stack resources. 
But beyond that the book represents for everyone, using big 
library or small, an important economy of time in making avail- 
able with minimum time and difficulty the riches locked in many 
a printed volume. 

GMH 


"FORTSCHRITTE DER BOTANIK 33", begruendet von Fritz von Wett- 
stein. Editors: Heinz Ellenberg, Karl Esser, Hermann 
Merxmueller, Peter Sitte, and Hubert Ziegler. XII + 
388 pp., 11 figs. Springer-Verlag, Berlin, Heidelberg, 
New York. 1971. DM 58. (U.S. $17.70c.) 


Of the 352 pages of text, all but 14 pages are in German; 
the 14 pages being a summary on gene action by Professor F. K. 
Zimmermann of the Brooklyn College of the City University of 
New York. As in previous editions, the text is divided among 
the same five editors by subject: anatomy; physiology; genetics; 
systematics; and geobotany. The book is off-printed from type- 
written script, as in the preceding volume. 


The section on Systematics (plant taxonomy) shows the 
record of progress in this field for the year from mid-1969 to 
mid-1970, referring to the Proceedings and Abstracts emanating 
from the International Botanical Congress, which met in Seattle, 
Washington (USA) in the summer of 1969. Other sources of in- 
formation quoted are symposium reports, reviews, and textbooks. 
There then follow reviews of the bases of classification, the 
methodology employed (more team work, symposia, news-letters, 
etc; use of plant gardens as sources of experimental material 
as means of documenting origins; data processing methods; 
development and use of international data banks; use of punched 
card systems for faster determination of identity of plants; 
identification by computer; etc.). Under literature there are 
mentioned various indexes and abstracting organs (including 
Excerpta Botanica and Berichte Biochemie und Biologie). (For 
some reason, Biological Abstracts was not mentioned.) The 
next section deals with the bases of determining relationships: 
as sub-headings appear morphology, anatomy, and cytology (fur- 
ther subdivided into plant parts and plant groups); embryology 
and palynology; phytochemistry (micromolecular (= specific 
compounds) and macromolecular (= group or classes of compounds) ); 
cytology and genetics (especially chromosome numbers and char- 
acters); reproductive biology (flower biology, heterostyly, 
apomixis, fruit and seed biology); physiology, ecology, and 
distribution; and biometry and numerical taxonomy. The last 
large division under "Systematics" deals with evolution, phy- 
logeny, and systematics (classification) with as subdivisions 
origin and phylogeny of the Spermatophytes; relationships and 
systematics in the region of orders and families; synthetic 
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evolution research; and cultivated plants. As with the other 
four divisions of the text, the references all appear at the 
end--in this case an alphabetic listing by author with about 
1200 references--a quite impressive total for one year's work. 
No library of botanical content should be without this very 
important tool. 

GMH 


"PROGRESS IN THE CHEMISTRY OF ORGANIC NATURAL PRODUCTS." 
Fortschritte der Chemie organischer Naturstoffe. Founded 
by L. Zechmeister. Edited by W. Herz (Tallahassee, Fla.), 
H. Grisebach (Freiburg i.Br.), and A. I. Scott (New 
Haven, Connecticut). Vol. 28 (XXVIII. Band). XII, 

503 pp., 25 tabs., 14 figs.; 8°. Springer-Verlag Wien 
(Moelkerbastei 5); New York. 1970. Price bound DM 155,; 
US $44.50 (Subscription price DM 139,50; US $40.10). 


More than half of this volume (322 pages) is in the Eng- 
lish language and therefore relatively more available in the 
United States and the Commonwealth. Note that two of the three 
editors are Americans. The authorship likewise is international 
with 3 articles from the U.S., 2 from the Bund Republic, and 
one each from Canada, Japan, the Democratic German Republic 
(East Germany), New Zealand, and Denmark. With this volume, 
the long-time editor and founder, Dr. L. Zechmeister, has 
written a prefatory note turning over the "reins of office." 
The ten chapters deal with timely subjects: (1) the structural 
and biogenetic relationships of the isoflavonoids, closely re- 
lated to the flavonoids and including many natural compounds 
(isoflavones, isoflavanones, rotenoids, pterocarpans, coume- 
stans); (2) the cyanogenic glycosides (latest advances in study); 
(3) pyridine natural compounds and their biosynthesis 


(importantly including nicotine and other alkaloids); (4) the 
peptide alkaloids (a comparatively newly discovered group; they 
may also be regarded as small peptides since made up entirely of 
amino acids; 35 are known); (5) insect sexual attractant sub- 
stances and other pheromones (also included in the chapter are 
discussions of various insect hormones (juvenile hormones, moult- 
ing (molting) hormones, juvenile-hormone-like substances (used 

to produce sterile matings), and some synthetic products); 

6) arthropod molting hormones (occurrence in various animals 
including arthropods and in plants; among the arthropods, these 
hormones permit passage from larva to pupa and from pupa to 
imago, as well as molting necessitated by body growth within 
single stages); (7) prostaglandins (total synthesis); (8) cepha- 
losporin antibiotics; (9) the oligosaccharides in women's milk 
(surprisingly complex, with nine monosaccharides and 17 oligo- 
saccharides); (10) glucagon (a discussion of the chemistry and 
biochemical activity of this important pancreatic hormone). Each 
chapter has its own bibliography at the end of the chapter; in 
addition there is a terminal author index and subject index for 
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the entire volume; and there is of course the table of contents 
in front. Hence, many keys are provided to communicate the 
valuable information available in the volume. A must for every 
important science library. 

GMH 


"THE WEALTH OF INDIA: RAW MATERIALS". Vol. VIII: Ph--Re. 
Published by Publications and Information Directorate, 
Council of Scientific and Industrial Research. (Hillside 
Road, New Delhi 12, India). XXXI + 394. + XII, 142 figs., 
11 pls. (most in color); many tabs. 1969. $21.00. 


In this splendid volume, we have continuance of a full 
encyclopedic account of India's wealth of natural products-- 
plants, animals, and minerals. Here in this single volume 
are included no less than 457 plant species, along with 5 each 
of animal and mineral items. This would indicate a much greater 
relative importance in national wealth of the plant kingdom and 
its multitudinous productions. Without question, there has 
been a greater dependence in India relatively on plants as 
contrasted with America, where among other things a far larger 
proportion of animal products are used for food. The work is 
entirely or almost entirely based on extant literature and the 
compilers have listed at the front of the tome a voluminous 
catalog of consulted book and journal titles, which exhibits a 
very broad coverage. These two bibliographic lists are of 
interest and utility to anyone making a literature search on 
economic plants or animals of any region. In addition, much of 
the information used was obtained by correspondence with govern- 
mental and business groups. Some of the monographs are rather 
comprehensive, thus, for instance that on Piper (pepper). This 
covers 35 double-columned pages, with 12 tables, 9 figures, and 
one color plate (the frontispiece). Six pepper species are 
taken up in considerable detail (17 pages on Piper nigrum alone), 
with brief mention of nine other species. Contributing to the 
utility of this 427 page "dictionary of Indian raw materials 
and industrial products" (sub-title) is a terminal index of 
names in English, Indian languages, and of the region and trade. 
The scientific or Latin generic names which are used for most 
entries are not repeated in the index, for instance, Piper, 
Punica. Two more volumes will complete this set through the 
alphabet. Some of the earlier volumes are now out of print, and 
prospective purchasers are advised not to delay or they may end 
up with an incomplete set of this valuable encyclopedia. Be- 
sides the series on Raw Materials, a parallel series with six 
parts published to date deals with "Industrial Products." (A 
previous review on Volume V (Raw Materials) (price $9.00) will 
be found in Quarterly Journal of Crude Drug Research, volume 1: 
pers CLI61)). 

GMH 
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"THE WONDERS OF LIFE ON EARTH". Editors of Life and Lincoln 
Barnett. x + 300 pp., 366 figs., 3 maps. Time, Incor- 
porated, Rockefeller Center, New York, N. Y. Book store 
distribution by Prentice-Hall, Inc., Englewood Cliffs, 
N. J. 07632. 1961. 13 3/4 x 10) 1/4" (Gb 26eeme 
S250) 


To say that the full impact of this volume is "terrific" 
would actually be an understatement. The combination of bril- 
liant magnificent illustrations with well written text furnishes 
an attractive, highly interesting, factually accurate, and 
useful book to the ordinary and to the extraordinary American 
family. Most of the illustrations are in color and utilizing 
modern advanced color printing technics they render dramatic, 
authentic scenes of active life in the case of paintings and 
colorful and imaginative portraits and scenes in the case of 
photographs. The relatively few black and white photographs 
are generally of smaller size, mostly photographs of individuals 
or scenes as originally taken by the camera. Some of the large 
colored plates are immense in size, since they fold out to 
give pictures actually measuring 29 1/2 inches by 11 inches in 
size. Most are impressive works of the painter's and photogra- 
pher's art. Matching the truly marvelous pictures are well 
written and concise texts, although it is doubtful if many 
people will read these as carefully as they will scan the 
illustrations. (One picture is worth many words). The impact 
of the illustrations is at times almost overwhelming. The 
primary emphasis in this book is on the variety and complexity 
of life and especially of animal life in this great world of 
ours. Plants are mostly only of background value. The book 
breaks down into the following topics (the titles of these 
chapters is sometimes not clearly indicative of contents): 
Introduction: Darwin's concept of evolution. Chapters: 


1) Galdpagos Islands, 2) Camouflage defenses, 3) Evolution in 
the Americas, 4) Great American animals, 5) Ant societies, 
6) Bird migrations, 7) Tierra del Fuego natives, 8) High alti- 
tude animals of South America, 9) Wingless birds, 10) Austra- 
lian mammals, 11) Bird courtship, 12) Coral islands and their 
living inhabitants, 13) Lemurs, 14) Symbiotic association of 
animals, 15) Man's influence on the evolutionary process, 16) 
Mechanics of reproduction and inheritance. Epilogue: Evo- 
lution. This is a volume which because of its large size is 
better used on a table; most bookshelves, in the home at any 
rate, would not easily accomodate it. Therefore it belongs on 
a library or other table--a book to constantly peer into, to 
pass to a person in the waiting room, to arouse one from somno- 
lence--by admiring the wonders of life on earth. 

GMH 
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Book Citations: 
LOCK, G.W. 


Sisal. Thirty years' sisal research in Tanzania. (Tropical Agri- 


culture Series). Humanities Press, Inc., 303 Park Ave. South, 
Newavork-eN- <. LOOWO. xxi + S65 pp., 63 pls., 27 £igs., 2 map, 
faecaDSeseD) app.; 1969). 
MUNOZ PIZARRO, C. 
Flores silvesters de Chile. 
Ediciones de la Universidad de Chile: 245 pp., 50 col. pls.; 1966. 
Large folio, with descriptions, synonymy, etc. 

GMH 
This and the two previous publications of book reviews (Phytologia 
27(3): 180-208; 1973. - 29(5): 395-445; 1975) were supported by 
a Faculty Grant-in-Aid (No. 73-57) of Misc. Grants Fund 2775-17-5240 


(Auburn University, Auburn, AL.) 


STUDIES IN THE EUPATORIEAE (ASTERACEAE). CXLV. 
A NEW SPECIES OF BARTLETTINA, 


R. M. King and H. Robinson 
Department of Botany 
Smithsonian Institution, Washington, D.C. 20560. 


One of the undetermined George B. Hinton specimens 
at the U.S. National Herbarium proves to be a previous- 
ly undescribed twentieth species of the largely Mexican 
and Central American genus Bartlettina. The new 
species is among the few members of the genus with 
narrowly elliptical pinnately veined leaves. Two 
species with similar leaves are B. tuerckheimii (Klatt) 
K.& R. of Chiapas and northern Central America which 
differs by the remotely serrate leaf margins, and 
B. pinabetensis (B.L.Rob.) K.& R. of Chiapas which has 
corollas without hairs on the Lobes and only about 10 
flowers per head. 


Bartlettina hintonii R.M.King & H.Robinson, sp. 
nov. Plantae erectae frutescentes usque ad 5 m altae. 
Caules teretes leniter striati glabri non fistulosi. 
Folia opposita, petiolis ca. 1 cm longis; laminae 
anguste ellipticae usque ad 18 cm longae et 4 cm Llatae 
base anguste cuneatae margine dense serratae apice 
anguste acutae vel leniter acuminatae supra et subtus 
glabrae, nervis pinnatis. Inflorescentiae pyramidal- 
iter paniculatae, ramis dense corymbosis, pedicellis 
1-3 mm longis glabris. Capitula 7-8 mm alta; squamae 
involucri ca. 25 subimbricatae ca. 4-seriatae valde 
inaequilongae extus sparse puberulae exteriores ovatae 
1-3 mm longae acutae interiores oblongae vel lLineares 
ad 5 mm longae obtusae; receptacula hirsuta. Flores 
ca. 20 in capitulo. Corollae pallide purpureae ca. 
4.5-5.0 mm longae anguste infundibulares, lobis 5 
aequilateraliter triangularibus extus setiferis et 
glanduliferis; filamenta antherarum in parte superiore 
angusta ca. 0.4 mm longa; thecae ca. 1.5 mm longae, 
appendicibus late oblongis ca. 0.2 mm longis; appendi- 
ces stylorum anguste Lineares dense breviter papill- 
osae. Achaenia ca. 2.5 mm longa glabra; carpopodia 
brevia; setae pappi ca. 40 1-2-seriatae ca. 4 mm 
longae ad apicem non dilatatae, cellulis apicalibus 
acutis. Grana pollinis 21-23, diam. breviter 
spinulosa. 
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Type: MEXICO: Guerrero: Galeana, Piedra Ancha-Tres 
Cruces, 2500 m, Oak Forest, 5 m high, flower light 
purple, sweet smelling, 12-25-39. G.B.Hinton et al. 


15396 (Holotype, US). 
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Bartlettina hintonii R.M.King & H.Robinson, 
Holotype, United States National Herbarium. Photos by 


Victor E. Krantz, Staff Photographer, National Museum 
of Natural History. 
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Bartlettina hintonii R.M.King & H.Robinson, 
enlargement of heads. 


ULTRAVIOLET REFLECTANCE PATTERNS IN THE ASTERACEAE, I. 
LOCAL AND CULTIVATED SPECIES!- 


Robert M. King and Victor E. Krantz 
Department of Botany, Smithsonian Institution. 
Washington, D.C. 20560 


INTRODUCTION 


This paper initiates a series that will survey ultraviolet 
reflectance patterns in the family Asteraceae. The first re- 
port of this phenomenon knownto us for any plant family was made 
by Knuth (1891). Since the original study, numerous other work- 
ers, including Richtmyer (1923), Lutz (1924), Kugler (1929, 
1941, 1947, 1951, 1955, 1963), Lotmar (1933), Seybold & Weiss- 
weiler (1944), Ziegenspeck (1955), Kullenberg (1956, 1961), 
Daumer (1956, 1958), Mazokhin-Porshnyakov (1959, 1969), Thomas 
& Autrum (1965), von Frisch (1967), Eisner et al (1969, 1972), 
Ornduff & Mosquin (1970), Thien (1971), Horovitz & Cohen (1972), 
Cruden (1972a, 1972b), and Watt et al (1974) have contributed to 
our knowledge of this important component of flower color. 

Ultraviolet reflectance and absorption properties are usu- 
ally invisible to man but are readily discernible to certain 
species of insects. Most of our knowledge of insect vision is 
based on the common honey bee (Apis mellifera L.), which has a 
visual capacity to see into the near ultraviolet region of the 
spectrum, i.e., 250-400 nanometers (Thomas & Autrum, 1965). 

The patterns produced by UV reflection and UV absorption often 
indicate nectaries. Visible patterns of this type have been 
called nectar guides and were first reported by Sprengel in 
17935 

As pointed out by Ornduff & Mosquin (1970), ultraviolet 
spectral characteristics can provide a special insight into 
evolutionary patterns that would not be evident using more 
classical methods. The family Asteraceae is especially approp- 
riate for the present study because of its great abundance, the 


1. We would like to thank Dr. Peter H. Raven for reading the 
manuscript and for his many helpful suggestions which we have 
incorporated into the paper; Dr. Z. John Levay and Dr. Dieter C. 
Wasshausen who assisted in translating passages from various 
German papers; Dr. G. B. Ownbey, Dr. K. F. Parker and Dr. H. 
Robinson for help in the identification of certain difficult 
taxa; and Helen W. Dawson for technical assistance. This study 
was supported in part by the National Science Foundation Grant 
BMS 70-00537 A04 to the senior author. 

66 


1975 King & Krantz, Ultraviolet reflectance patterns 67 


vast number of taxa (both in genera and species), and the extreme 
variation in their floral and capitulum morphology. We hasten 

to add that UV reflectance properties are but another character- 
istic of the taxon involved. Its use as a taxonomic tool should 
be kept in perspective. 

Materials and methods. Complete inflorescences, single 
heads and habits of living plants were photographed in open sun- 
shine and again with a visible-light absorbing filter (Kodak 
Wratten No 18A) which produces a picture based only on the ultra- 
violet reflectance properties of the flower. 

Both Kodak Plus-X and Tri-X panchromatic films were used, 
both being sensitive to the 300-400 nm wave lengths that can be 
transmitted through the filter (Kodak Data Book, M-27). We used 
a lens of normal optical glass which absorbs all wave lengths of 
less than 350 nm (Rolls, 1968). Therefore, recorded patterns 
are restricted to the near ultraviolet region of the spectrum 
(between 350-400 nm). This span of wave lengths coincides very 
closely to the assumed peak sensitivity of ca. 350 nm for honey 
bees (Thomas & Autrum, 1965). 

Results. The list of species examined (Table 1.) follows 
the tribal and subtribal arrangement of Hoffmann (1894). The 
genera of the Eupatorieae follow the concepts established by 
King and Robinson (1970a, 1970b, 1970c, 1970d) and the genera of 
the Senecioneae follow the concepts established by Robinson and 
Brettell (1973) and Robinson (1974). Collection numbers are 
those of the authors and the vouchers are deposited in the 
United States National Herbarium (US). 


VERNONIEAE. Our observations of Vernonia novaboracensis 
and Elephantopus carolinianus are first reports for this tribe. 
V. novaboracensis was particularly interesting in that its mar- 
ginal or outer disc flowers were ultraviolet reflecting. Heads 
of this species when mature often tend to become rather lax. 
Thus, the UV reflectance of the outer disc flowers and the non- 
reflectance of the inner disc flowers produces what we would 
call a "target" effect that is perhaps useful to some insects. 


EUPATORIEAE. Two species in this tribe, Eupatorium cannabi- 
num (Daumer, 1958, Kugler, 1963) and Liatris punctata (reported 
in the genus Laciniaria, Richtmyer, 1923) have previously been 
investigated. The report of non-UV reflectance in E. cannabinum 
agrees with our observations of other taxa in this tribe 
(Table I). Richtmyer reported strong UV reflectance in L. punc- 
tata. 

The heads of most species in this tribe, even when mature, 
tend to remain tight or compact and, thus, it is unlikely that 
they will exhibit any "target" effect. 

The genera Eupatoriadelphus, Conoclinium, Ageratum, Agera- 
tina, and Mikania are reported here for the first time with re- 
gard to thir UV reflectance patterns. 


Vol. 31, no. 1 


PH YF O.k Ou k 











oqTyM 
e/u quesqe e/u -ystAo13 "PW foeu0j0g ‘19 *7 wnzeT [Os10d wn?tiojzedng 
“PW 
e/u quesqe e/u aqTyM *Zutids 1aATIS ‘*9¢ i unt [oj TdossAy untiojzedng 
“PW 
e/u quesqe e/u a7 Tym *Zutids taaTtS %6 "7 wNtTTOs;TdossAy Wnt1z0jzedng 
aqtdaind “PW uosutqoy*H P BUTY (33 e11eg) 
e/u quesqe e/u -YySTppor *Zutids 1aaTtS ‘*6¢ Ssnso[N}StJ snydyTopetiojedny 
atdand uosuTqoy*H P BUTy (337e11eg) 
e/u qussqe e/u -USTppor "ea SudTssoy ‘ST snsoynysty snydtepetszojedny 
aeatiojzedng 
“PITIM 
e/u quosqe e/u aqtdand “PH foeUI0jI0g ‘HT Snuetutjoies sndojueyde ly 
Azaydtaied *PITEM (°1) 
e/u 32 MOT e/u a ,dand “pW foewoj0g ‘S47 STSUBDPIOGaAOU eTUOUIEA 
aeoTUOUISA 
Kei OSTp Kea oSTp 
aoue.IATFOY AN IO[OI T9MOTF PTQTSTA rayono, aweN 


*poutwexs satoods Jo 4STT ‘“T 8TQPL 


King & Krantz, Ultraviolet reflectance patterns 69 


1975 


quesqe 
quesqe 
quesqe 


ajelepow 


Yeon 


e/u 


e/u 


e/u 


e/u 


e/u 


quesqe 


quesqe 


quesqe 


quesqe 


yeomn 


quesqe 


quesqe 


quesqe 


quosqe 


quesqe 


mo tT TeA 
mot {eh 
mo, Teh 


mot ad 


mot {eA 


e/u 


e/u 


e/u 


e/u 


e/u 


mo Teh 
mo T {eh 
moq aA 


mot Teh 


moT,TeA 


aa TUM 
-ysthai3 


39 TUM 
-ystAo13 


ent 


entq 


aa TyM 


“PW 

‘Surads 19AT{TtS 
“PW 

*BZutads 19ATTS 
‘ej SudT[Ssoy 


‘pw ‘quowszny 


“pw foewo0 0d 


‘pH ‘}uUOWANYyL 
“pw foeu0j0d 
oo) (al 
‘u0q3uTYyseM 


"pw foewoj0d 


“pw ‘oeul0j0d 


“CST TES Co) 
STjosFuywers OSepT {OS 


‘7 STsSuepeued “Fd Osept tos 


‘7 StSuepeues “Fd OSept{os 





“7 Byseeo ‘jo OSEPTTOS 


oN GD) 
euetTiew *jo stsdosAiy9 





aeareqsy 








‘7 Suepuros eTUPHTW 


uosutqoy'H 9 3uTy (*1) 
ePWTSSTIT[e ult }e1S SV 





J9TLIW 
wunue TUO}SNoYy mnj}ei9sy 


“Sse C°T) 
‘nut }sSeTe09 WNTUT{TIOUOH 





*sseo GD) 


SS 


wnuty}ssTsI0o WNTUT[IOUO) 


Vol. 31, no. 1 


Pad ToL Ors 


70 


quesqe 


quesqe 


mo, AoA 
yeomn 
quesqe 


quesqe 


y3ty 


quesqe 
quesqe 


yeom 


yeom 


quesqe 


quesqe 


quesqe 


mot Aroa 
yeon 
quesqe 


quosqe 


quesqe 


quesqe 
quesqe 


yeom Aida 


yeom AraA 


quesqe 


ystntq 
Zo 94 TYM 
aa TyM 


oq TYM 
-ystTntq 


entq 
aaTym 


enqq 


atdand 
~YUSTppot 


yst tdaind 
10 33TYyM 


39 TUM 
a3 Tym 
aqtdand 


10 entTq 


Mo TTOA 


MOTTOA 


MOT TOA 


MoT Teh 
moTToA 
MoT ]oA 


Mo TTeA 


MOT TOA 


MoT Tah 
MoT TOA 


MoT Toad 


MOT TAA 


MOTTOA 


"ea fudTssoy 


"pW ‘yOTIepelrgT 


“PW ‘yOTIeperT 
"pA ‘quOowINYyL 
“pW *}uUOwANYyL 


“pA SquowaznyL 


“pw foeu0jog 


‘pw *}uowAznyy] 
“pW foewojog 


“pH f}uOWANY]L 


‘pw ‘quowanyy 


“PW 
*Sutads 19ATTS 


A 


“DUOI() 























StTsuapeueo “jo ezAuoy 
"PITIM xeTduts ‘so 1938V 
"PITIM xeTduts “zo 139sSV 
*PTIIM X@][dWIS *Jo 1eqSsy 
*PITIM xeTdwts *yo 103sV 
“PITIM Xe Tdwts “jo 1aqsy 

‘7 deT{Tsue-seAOU “JO 199SV 
"397519 56 91) 
SNIOTJFTA9ReT “FO I9qsy 

*J Septootie “Fo Iaqsy 
“7 SNJEOTAPATP “FO 19qzSV 
‘J SNTTOJTpi0d *jJo 1394SV 





*JIV ST]esoWeUu OSePTTOS 


King & Krantz, Ultraviolet reflectance patterns 


1975 


e/u 
e/u 
e/u 


Jzey sed 
-dn y3ty 


FzTey aed 
-dn ysty 


e/u 


quesqe 


quesqe 


quesqe 


quesqe 


quosqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


e/u 
e/u 


e/u 


MOoTTOA 


mo, {eA 


e/u 


ystmMoT Toh 
ysTMoTTod 
ysTMoT [oA 


uMOIq 10 
MoTTOA y1ep 


uMOIq 10 
MoTTIA yrzep 


a4 TyM 


-ySTMoTToA 


MOoTTOA 


MoTTOA 


MOoTTOA 


MoT Teh 


*)°q uozZuUTYSeM 


“PW 


“PW 


“eA 


"eA 


“PW 


"PW ‘6 


"PW 6 


"PW ‘ 


*geui0j0g 


*gem0j0g 


SuATssoy 


SudT[ssoy 


*Jeul0j0g 


quowiny 


quominyL 


quouiny, 


"pw foemo0j0g 





"] @ptytay eTsorquy 








*] @pTytaq eTsozquy 








“| Bptytaq eTsoiquy 





"7 BTTepeaAn etuwATog 


“7 BTTepeAn etuwdy]og 


aeoyqUeT {OH 


“7 ‘unTTOsTSnyqo wntTTeydeug 


aeaTnuy 


‘ds uoizestag 


Melaicyet (C9 at) 
snnuue ‘jo uolestaq 


*siaq (°1) 
snnuue yo uoresTagq 


‘buoz5) (2D) 
STSuepeues *jJo ezhuoy 





Vol. 3; NO. 1 


PHYTOLOGIA 


yyey aod 
-dn ‘y3ty 


zy7ey sed 
-dn ‘y3Ty 


yTey aod 
-dn ‘y3ty 


x Tey aod 
-dn ‘y3ty 


yiey szeddn 
MOT AAOA 


patyq ied 
-dn ‘y3ty 


patyy ised 
-dn ‘y3ty 


Jiey sed 
-dn ‘y3ty 


yyey aod 
-dn ‘y3ty 


quasqe 


quasqe 


quoesqe 


quesqe 


10 MOT 


quesqe 


MOT 


mot AzoA 


mot AizaA 


MoT Ai9A 


MOT 


MOT 


quesqe 


quesqe 


MmoTTeA 


mo, 1e4 


moTToA 


MoT T[e4 


a3ueio 
-YSTppet 


MoT {ad 
-a3uei0 


MO T124 
-o3ueli0 


MoT {aA 


MoTTOA 
moT TAA 


a {dand 
-per 


umoiq y1ep 


mot Teh 
-ysTumoiq 


Mo TTeA 


-ysTumMoiq 


ystTumoiq 


MoT Tah 


uMoig 41ep 


umoiq 41ep 


umoig 41ep 


uMOIqg }1ep 


ystmoy Tah 


ystmo tod 


a 
*uoj 3uTYysemM 
“eA S‘uA[ssoy 
“PW ‘oeUl0j0g 
SOV al 
*u0jZuTYyseM 
53) Aa 
‘u0q3uTysemM 


“pW ‘xoTIeperg 


“PW 


*ZutaidS AeATTS 


“PW 


“PW 


“PW 


“PW 


*Jeu0j0g 


*geui0j0g 


*geui0j0g 


*Jeu0j0g 














‘ds snyquet{eH 

"7 Snsoieqny SnyqueTTeH 
*7 snsowniqs snyjuetTeH 
777 snnuue snyqUuetytey 
exeTA (JPTIIN) 
2eFLOsFpUNZOI BTUOYITL 
"JT BqoT FAI PTyOSGpNY 
7 BqoT Tay BTYOGpNY 
"7 Byaty PTyxoeqpny 


“JT BQaATY eTHXOSGpNy 


*boer sueseyo eTUUTZ 


*boer suesejTe eTuuTZ 


73 


King & Krantz, Ultraviolet reflectance patterns 


1975 


quesqe 


quesqe 


quesqe 
yzTey aod 
-dn *y3ty 
MoT Aida 


quesqe 


MoT AiaA 


quesqe 


Znoysnoiyy 
‘y3ty 


qnoysno1y3 
‘y3ty 


yyey ied 
-dn ‘y3ty 


quasqe 


quesqe 


yeom 


yeom 


quesqe 


quesqe 


MoT AidA 


quosqe 


quesqe 


quesqe 


MoT Azada 


aZ3uei0 
-MoT [aA 


yutd 
IO 93TYM 


asuei0o 
-pel 


MoT [eA 


e/u 
e/u 
aqtdand 
-per 
MoT [aA 
MOoTTEA 


MoT [aA 


MoT Tad 


esueio 
-MoT TOA 


MOoTTeA 


MoTTRA Hep 


moT{TIA yaep 


MOoTTOA 
ilo 93uei10 


MoT Tah 


Mo Tah 


aZueio 10 
moT{eA yaep 


use13 
10 umMoiq 


ueei3 
Io uMoiq 


ysTumoiq 


ya) al 
‘uo, 3uTysemM 


ve) (al 
*u0z3uTYysemM 


To)e(al 
*u0j73uTYyseM 


“pw foewo0jO0g 


“pW SoRW0 0g 
"ea Sud TSsoy 


52) al 
*uo,3uTYysem 


"PW 
‘oyog ueTo 


“PW 
foyoq ueTd 
"pW foeu0j0g 


Sond 
Su0oj73uTYysemM 


Z 
aye Td 


"7 B39919 So }oSe, 


(* FP) 


eB}eT [TO esosut {es 


"ABD Sneanydyns sowso‘’) 
axed 

stdatXjod suaptg 

“7 Bsopuory sueptg 

"| ejyeuuTdtq sueptg” 
"Ae POUTIIOD eT [URG 
"318M (°1) 


ST[TBIUSePTIIO BUTSEqIO\ 


salalsaieh (OM) 


VT[OJTUINATe ePUTSdqIeA 


coe: Gala) 





BTTOFTIUISITE euTSeqIaA 





‘ds snyquety{oH 


Vol. 31, now i 


Par TOL OG -s 


74 


quesqe 


quesqe 


Asoydtaed 
3e ysty 


quesqe 10 
MoT AraA 
quesqe 


quesqe 


quosqe 
10 MOT 


quesqe 10 
mo, AoA 


quesqe 10 
MoT AidA 


mo, AoA 


quesqe 10 
mot Aida 


quesqe 10 
MoT Azoa 


quesqe 10 
Moy AioA 


quesqe 10 
mot AtoA 
Moy Aida 


quesqe 


quesqe 
10 MOT 


quesqe 10 
moyT AroA 


quesqe 10 
mot, Arona 


MoT AlaA 


peti 
-93ue 10 


a3ue 10 


MOTTOA 


a3ue 10 
-mMoT [oA 


moT Teh 
ated 


ysTmMoTToA 


a3 TUM 


moy Teh 


umoiq 
zo moTTa4 


Lea Tun 


e3uei0 


-mMoT [a4 


a3ueio 


MoTTOA 


a3ue 10 
-MoT TAA 


“pW foewojog 


“PW ‘oewo0j0g 


“PW 
*Zutids i1aAaTTIS 


“PW 
*Zutids 1aATIS 


“PW 
*Sutids I1aATTS 


“pW ‘oeW0j0g 


20) tal 
SuozZuTysemM 


“\°a 
fuoq.3utTysemM 


“\°q 
fuoq3uTysemM 


Toya 
Suoq3uTysemM 


‘ds wnweyquesAayy 


“yureg (*1) 

yuntusyzied unweyyuesdAayy 
*qewey 

zunt [oj T1ow unueyyuesdAayy 
*qewey 


zunt [oF T10W unueyjuesAayy 


=a 


WnWsYy,UPINST WhwWoey Ue skayp 


pT WATTOFaTI IW PaTTTYOV 
aeeprwmeyUuy 

771 einjed Sojasel], 

71 e[njed Sojyosel, 

z7 einjzed Sajosel], 


77 BJoeI1O Soqjose], 


King & Krantz, Ultraviolet reflectance patterns 75 


1975 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


Azoeydtied 
3e *ysty 


quasqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


quesqe 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


entq 


aqtdand 
-yutd 


atdand 
-yutd 


a tdand 
-yutd 


atdaind 
-yutd 


atdaind 
-yutd 


a3 Ty 
-Aei3 


aa TYyM 
-mMoTToA 


zust{tdand 


“PW 
*Sutidsg 19ATTS 


ea SukTssoy 


“pw foRwo0j0g 


‘ea SudTssoy 


"en Sud Tssoy 


“\°q 
*uoz3uTYyseM 


“pW foewo0j0g 


"PW ‘oew0j0g 


"ea SudkTssoy 


zi snue ho eoinejus) 


sious], (*TAeS) 


pzesna wnTtSit9 


*Sueids (*TY4NW) 
AOTOOSTp WNTSITD 


*Sueids (°71) 
WNUTSST} TP WNTSITD 


*Sueads (°1) 
WNUTSST} TE WNTSITD 


‘doos 
(*T) 9susAre wntsit9 


aeoreuky 


uosutqoy *H ("1) 
STTOFPOT[aTA}e wWnsso],soualy 





Pt a oe 9) 
BTTOJFTIeAITY SozTYyoIIg 


sePouUOTISUSS 





11 STAeS[NA CTSTWO IV 


Vol. 3h, nese 


PHY f ODO Gk 


76 


Azeydtied 
3e fysty 
juasqe 
quesqe 


Azaydtied 
7e Systy 


Azaydtied 
qe *y3ty 


Azaydtaied 
3e *y3Ty 


Azaydtaed 
3e *y3Ty 


Azaydtaod 
3e ‘y3Ty 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


Axaydtaied 
3e Sy3Ty 


MOTTOA 


moTTahk 
MOTTOA 
Mo TTaA 
-a3ue 10 
MOT TOA 


MOTTOA 


MoT TEA 


entq 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


e/u 


a tdand 


"pW foew0jog 


“PW fous ueTO 


"PW ‘yOTIepery 


“PA fou dq ueTyd 

“PW 
*Zutidsg 2aAaTIS 
"PW foydg ueTd 


“PWN 
*Zutads 319ATIS 


“PW 
*Sutads 1aaTIS 


“pH Soew0j0g 


*9 


ill 


atqeottddy ON e/u 
PORES ELA 
peztTeinqeNny 


‘| THAOUOIS WHToeIeTH 


‘ipoy 7 *‘ueIy eeIse4UT 


T 
*I0A “*] SLOTIPOS bONIDeT 


7°71 BATES eoNqOeT 
1 9974 SNSOUTST[N SNyoUOS 


y°1 Sneoeieyto snyouos 


IT?tH 
1 (CSET) aiodse snyouos 


*331M 


pOTeUFoFsZO WNOEXBIE], 


jad SnqAjurt wNT1oyst) 


aeITIOYITO 


“PTTEM 
{Su29sea8tu eaineqjue) 


1975 King & Krantz, Ultraviolet reflectance patterns Tt 


ASTEREAE. UV reflectance patterns for five species in five 
genera have previously been reported for this tribe. All reports 
indicated that the disc flowers were UV absorbing. The ray flow- 
ers of Bellis perennis, Boltonia latisquama (Kugler, 1963), and 
Grindelia squarrosa (Richtmyer, 1923) were reported as being only 
weakly UV reflective. All flowers of Aster linosyris (Kugler, 
1963) and Solidago missouriensis (Richtmyer, 1923) were complete- 
ly UV absorbing. 

Aster cf. novae-angliae is very exceptional. In visible 
light this species has reddish-purple ray flowers and yellow 
disc flowers. Its ray flowers showed a high degree of UV re- 
flectance and the disc flowers were UV absorbing (Figure 24). 


Our investigations of Chrysopsis, Conyza and Erigeron con- 


stitute first reports for these genera. 








INULEAE. The UV reflectance patterns for three species in 
this tribe have been previously reported (Kugler, 1963). Buph- 
thalmum salicifolium showed UV reflectance in distal portion of the 
ligule of its ray flowers. Helichrysum bracteatum was totally 
nonreflecting and the ray flowers of Inula ensifolia were UV 
reflecting throughout. 

Most of the genera and species of this tribe have very 
small, inconspicuous flowers which are often nearly completely 
enclosed by phyllaries. One notable exception seems to be some 
species in the genus Inula which often have conspicuous ligules. 
These ligules make possible a "target" effect and Kugler's re- 
port seems to confirm this. 

Our report of Gnaphalium obtusifolium is a first report for 
the genus. 





HELIANTHEAE. Our studies of UV reflectance in this tribe 
basically agree with those of other workers that are summarized 
in Table 2. The flowers of Ambrosia trifida were completely UV 
absorbing, not surprising in that the genus is only wind- 
pollinated. Our reports of the UV reflectance patterns for Bid~ 
ens, Cosmos, Dahlia, Galinsoga, Polymnia, Tithonia, and Verbes- 
ina (Table 1) are first reports for these genera. 


ANTHEMIDEAE. Our report for Achillea millefolium (Table 1) 
agrees with that of Kugler (1965). All previous reports for 
species of Chrysanthemum (Kugler, 1963) indicate no UV reflec- 
tance patterns. However, one of the white-flowered horticul- 
tural forms of C. morifolium, which we photographed, showed high 
UV reflectance in its peripheral ray flowers. A yellow-flowered 
form of the same species showed very low or no UV reflectance. 
This is surprising in that we would have expected exactly the 
opposite situation. 


Artemisia vulgaris is a first report for the genus. 
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Table 2. 
Name 


Bidens mitis Sherff 
Coreopsis sp. 


Coreopsis bicolor 


Bossee 


Coreopsis leavenwor- 
thii Torrey & Gray 


Cosmos bipinnatus 


Cav. 


Dahlia scapigera 


Knowles and Westc. 


Gaillardia maxima 
Gray 


Helenium autumnale 
ie 


Helenium tenuifol- 


ium Nutt. 


Helianthus annuus 
De 


Helianthus annuus 
[eA 
Helianthus annuus 
Es 
Helianthus rigidus 


(Cass.) Desf. 


Helianthus strumo- 
sus L, 


Reflectance Patterns 


upper half of ray flowers 
reflective 


absent, totally non- 
reflecting 


upper half of ray flowers 
reflective 


both ray and disc flowers 
non-reflective 


non-reflective 


non-reflective 


upper half of ray flowers 
reflective 


upper half of ray flowers 
reflective 


tay flowers reflective, 
disc flowers non-reflec- 
tive 


upper half of ray flowers 
strongly UV reflective 


upper half of ray flowers 
reflective 


disc flowers & basal por- 
tion of ray flowers non- 
reflective 


upper half of ray flowers 
reflective 


upper half of ray flowers 
strongly UV reflective 
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Species of Heliantheae previously reported. 


Reference 


Eisner et al, 
1969 

Kugler, 1963 
Daumer, 1958 
Eisner et al, 
1969 

Daumer, 1958 
Lotmar, 1933 
Daumer, 1958 


Daumer, 1958 


Eisner et al, 
1969 


Kugler, 1963 
Richtmyer, 
1923 

Daumer, 1958 


Lotmar, 1933 


Daumer, 1958 


Kugler, 1963 
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Table 2. (continued) 


Helianthus 
(cultivated) 


Heliopsis laevis 


Pers. 


Laya elegans 
Torr. & Gray 


Ratibida columnaris 
Raf. 


Rudbeckia sp. 


Rudbeckia deamii 
Blake 


Rudbeckia hirta L. 


Rudbeckia hirta L. 


Rudbeckia hirta L. 


Rudbeckia laciniata 
1 


Rudbeckia newmani 
Loud. 


Sanvitalia procumbens 


Lam, 


Tagetes patula L. 


Tagetes signatus 
Bartel. 


apparently was complet- 
ely UV absorbing 


upper half of ray flowers 
reflective 


absent, totally non- 
reflective 


some? 
disc flowers & basal por- 
tions of ray flowers non- 


reflective 


upper half of ray flowers 
strongly UV reflective 


upper half of ray flowers 
reflective 


upper half of ray flowers 
strongly UV reflective 


upper half of ray flowers 
strongly UV reflective 


some, not specified 
where, however 


upper half of ray flowers 
strongly UV reflective 


apical tips of ray flowers 
UV reflective 


absent, totally non- 
reflective 


absent, totally non- 
flective 


Richtmyer, 
1923 


Daumer, 1958 
Kugler, 1963 
Richtmyer, 
no2S 

Eisner et al, 
1969 

Kugler, 1963 


Daumer, 1958 


Thompson, 

Meinwald, An- 
eshansley and 
Eisner, 1972 


Eisner, Eis- 
ner, Hyypio, 
Aneshansley & 
Silberglied, 
1972 


Richtmyer, 
1925 

Kugler, 1963 
Kugler, 1963 


Daumer, 1958 


Kugler, 1963 
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Viguiera dentata disc flowers and lower Eisner et al, 
k of ray flowers non- 1969 
reflective 

Zinnia haageana Rgl. apical portions of ray Kugler, 1963 


flowers UV reflective 


SENECIONEAE. Kugler (1963) has ee the following rad- 
iate species, Doronicum pardalianches L., Senecio cordatus Koch, 
Senecio fuchsii Gmelin, Senecio jacobaea Ee and Tussilago far far- 
fara Tod. as having ray flowers that strongly reflect UV wave 
length. He further indicates that the rayless species, Emilia 
sonchifolia DC and Petasites albus (L.) Gaertn, are UV absorb- 
ing. Our reports of Erechites hieracifolia (L.) Raf. and Arno- 
glossum atriplicifolia (L.) H. Robinson are first reports for 
the genera and were totally nonreflecting. 





CYNAREAE. All taxa in this tribe which have been investi- 
gated have been completely UV absorbing except for two species 
of Centaurea. C. Cyanus was reported by Kugler (1963) as hav- 
ing some UV reflectance in its outer disc flowers. Our photo- 
graph of C. nigrescens shows a similar pattern (Fig. 110). Both 
species have heads which are rather lax and present a flat- 
topped appearance giving a target effect. 


CICHORIEAE. Our reports in Table 1. of UV reflexance in 
this tribe agree with those previously published except for 
Cichorium intybus L. (Table 3). Kugler (1963) reports this 
species as being totally nonreflective. Our picture of C. in- 
tybus (Fig. 112) disagrees with his report and shows consider- 
able UV reflectance in the marginal ray flowers. 

Our reports for Sonchus, Lactuca and Hieracium are first 
reports for these genera. 


ARCTOTIDEAE. Kugler (1963) has reported patterns for three 
species in this tribe. Arctotis calendulacea and A. stoechadi- 
folia reflect UV radiation in the apical region of their ray 
flowers. Gazania splendens has been reported as having a small 
spot at the base of its ray flowers which is UV reflecting. No 
species of this tribe are reported in the present paper. 


CALENDULEAE. Daumer (1958) has reported Calendula officin- 
alis L. as being nonreflective. 
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Table 3. Species of Cichorieae previously reported. 


Name Reflectance Patterns Reference 
Aposeris foetida apical parts of ray flow- Kugler, 1963 
(ES) MEesis. ers reflect throughout 

flower 
Catananche caerulea absent, totally non- Kugler, 1963 
L. reflecting 
Cichorium intybus L. absent, totally non- Kugler, 1958, 
reflecting 1963 
Crepis biennis L. apical regions of margin- Kugler, 1963 
al ray flowers reflect 
Hieracium murorum marginal ray flowers Kugler, 1963 
L. reflect throughout 
Lampsana communis apical regions of margin- Kugler, 1963 
L. al ray flowers reflect 
Leontodon hastilis apical regions of margin- Kugler, 1963 
L. al ray flowers reflect 
Taraxacum officinale marginal ray flowers Kugler, 1958, 
Weber reflect throughout 1963 
Tragopogon pratensis marginal ray flowers Kugler, 1963 
L. reflect throughout 





DISCUSSION AND CONCLUSIONS 


The family Asteraceae is composed of taxa which exhibit one 
of the three basic types of heads. 
1. heads composed of only disc flowers 
2. heads composed of both disc and ray flowers 
3. heads composed of only ray flowers 
In discoid genera and tribes composed of all or mostly dis- 
coid species such as the Vernonieae, Eupatorieae and Cynareae, 
the heads are usually nonreflective. However, in three species, 
Vernonia noveboracensis, Centaurea cyanus, and C. nigrescens, 
the marginal disc flowers were UV reflective and the inner disc 
flowers were UV absorbing. This reflectance may be associated 
with the age of the flowers in the head but in any event it pro- 
duces what we would call a target effect. 
In radiate genera and tribes composed of mostly species 
with both ray flowers and disc flowers such as the Asteraceae, 
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Heliantheae and Senecioneae the heads often give a target effect. 
This is accomplished in the following ways. 

l. The ray flowers may reflect UV throughout as in 
Aster cf. novae-angliae and Verbesina alternifolia. 

2. Only the upper half of the ray flower reflects UV 
as in species of Helianthus and Rudbeckia. 

3. Only the very apical portions of ray flowers may 
reflect UV as in Sanvitalia procumbens (Kugler, 1963). 

In all of the above cases, the disc flowers were nontreflec- 
tive and thus a target effect is produced. 

The third basic type of head is characteristic of the Cich- 
orieae tribe and presents a very interesting situation. All of 
its species have heads composed entirely of ray flowers. Yet 
these species often have heads which show very good target 
patterns. In the Cichorieae, this is accomplished in a number 
of ways. 

1. The marginal ray flowers may be UV reflective 
throughout as in some species of Hieracium, Taraxacum and Trag- 
opogon. 

2. Only the apical region of the ray flowers may be 
UV reflective as in some species of Aposeris, Lampsana and 
Crepis. 

Self-pollinating and apomictic species don't seem to "lose" 
their strongly defined ultraviolet patterns. This situation may 
parallel that found in some self-pollinating flowers that are 
large and showy, even though their usual role in attracting in- 
sects has long been abandoned. 
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Plate 1, Figures 1-4. Vernonieae. Figures 1-2. Elephant- 
opus carolinianus, head; l. visible light; 2. ultraviolet. Fig- 
ures 3-4. Vernonia noveboracensis, head; 3. visible light; 

4. ultraviolet. 
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Plate 2, Figures 5-10. Eupatorieae. Figures 5-6. 
Eupatoriadelphus fistulosus, habit; 5. visible light; 6. ultra- 


violet. Figures 7-8, Eupatorium hyssopifolium, inflorescence; 
7. visible light; 8. ultraviolet. Figures 9-10. Conoclinium 


coelestinum, heads; 9. visible light; 10. ultraviolet. 
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Plate 3, Figures 11-14. Eupatorieae. Figures 11-12. 
Eupatorium perfoliatum, habit; 1l. visible light; 12. ultra- 
violet. Figures 13-14. Mikania scandens, habit; 13. visible 
light; 14. ultraviolet. 
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Plate 4, Figures 15-18. Eupatorieae-Astereae. Figures 
15-16. Mikania scandens, inflorescence; 15. visible light; 
16. ultraviolet. Figures 17-18. Solidago nemoratis, habit; 
17. visible light; 18. ultraviolet. 
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Plate 5, Figures 19-22. Astereae. Figures 19-20. 
Chrysopsis cf. mariana, head; 19. visible light; 20. ultraviolet. 
Figures 21-22. Solidago cf. caesia, habit; 21. visible light; 
22. ultraviolet. 
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Plate 6, Figures 23-26. Astereae. Figures 23-24. Aster 
cf. novae-angliae, head; 23. visible light; 24. ultraviolet. 
Figures 25-26. Aster cf. simplex, head; 25. visible light; 
26. ultraviolet. 
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Plate 7, Figures 27-32. Astereae. Figures 27-28. Soli- 





dago cf. canadensis, habit; 27. visible light; 28. ultraviolet. 
Figures 29-30. Solidago cf. canadensis, inflorescence; 29. 
visible light; 30. ultraviolet. Figures 31-32. Solidago 
graminifolia, habit; 31. visible light; 32. ultraviolet. 
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Plate 8, Figures 33-36. Astereae. Figures 33-34. Soli- 





dago graminifolia, inflorescence; 33. visible light; 34. ultra- 
violet. Figures 35-36. Aster cf. divaricatus, habit; 35. visi- 
ble light; 36. ultraviolet. 
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Plate 9, Figures 37-40. Astereae. Figures 37-38. Aster 
cf. divaricatus, head; 37. visible light; 38. ultraviolet. 
Figures 39-40. Aster cf. cordifolius, head; 39. visible light; 
40. ultraviolet. 
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Plate 10, Figures 41-44. Astereae. Figures 41-42. 
Conyza cf. canadensis, head; 41. visible light; 42. ultraviolet. 
Figures 43-44. Aster cf. ericoides, head; 43. visible light; 
44. ultraviolet. 
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Plate ll, Figures 45-48. Astereae-Heliantheae. Figures 
45-46. Erigeron cf. annuus, head; 45. visible light; 46. ultra- 
violet. Figures 47-48. Zinnia elegans, head; 47. visible light; 
48. ultraviolet. 
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Plate 12, Figures 49-52. Heliantheae. 
Polymnia uvedalia, head; 49. visible light; 50. ultraviolet. 


Figures 51-52. Rudbeckia triloba, head; 51. visible light; 
52. ultraviolet. 


Figures 49-50. 
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Plate 13, Figures 53-56. Heliantheae. Figures 53-54. 
Rudbeckia hirta, head; 53. visible light; 54. ultraviolet. 





Figures 55-56. 
56. ultraviolet. 


Tithonia rotundifolia, head; 55. visible light; 
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Plate 14, Figures 57-60. Heliantheae. Figures 57-58. 
Helianthus strumosus, head; 57. visible light; 58. ultraviolet. 
Figures 59-60. Helianthus tuberosus, head; 59. visible light; 
60. ultraviolet. 
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Plate 15, Figures 61-64. Heliantheae. Figures 61-62. 


Helianthus sp., head; 61. visible light; 62. ultraviolet. 


Figures 63-64. Helianthus annuus, head; 63. visible light. 
64, ultraviolet. 
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Plate 16, Figures 65-68. Heliantheae. Figures 65-66. 
Helianthus sp., head; 65. visible light. 66. ultraviolet. 
Figures 67-68. Verbesina alternifolia, head; 67. visible light. 
68. ultraviolet. 
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Plate 17, Figures 69-72. Heliantheae. Figures 69-70. 
head; 69. visible light. 70. ultraviolet. 


Figures 71-72. Bidens frondosa, head; 71. visible light; 
72. ultraviolet. 


Dahlia coccinea, 
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Plate 18, Figures 73-76, Heliantheae, 
Bidens polylepis, head; 


Figures 75-76. Cosmos sulphureus, head; 75. visible light; 
76, ultraviolet. 


Figures 73-74, 
73. visible light; 74. ultraviolet. 
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Plate 19, Figures 77-80. Heliantheae. Figures 77-78. 
Tagetes erecta, habit; 77. visible light; 78. ultraviolet. 
Figures /9-80. Tagetes erecta, head; 79. visible light; 80. 
ultraviolet. 
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Plate 20, Figures 81-84. Heliantheae-Anthemideae. Figures 
81-82. Tagetes patula, head; 81. visible light; 82. ultraviolet. 


Figures 83-84, Chrysanthemum morifolium, head; 83. visible 
light; 84. ultraviolet. 
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Plate 21, Figures 85-88. Anthemideae. Figures 85-86. 
Chrysanthemum morifolium, head; 85. visible light; 86. ultra- 


violet. Figures 87-88. Chrysanthemum parthenium, head; 87. 
visible light; 88. ultraviolet. 
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Plate 22, Figures 89-92. Anthemideae. Figures 89-90. 
Chrysanthemum parthenium, head; 89. visible light; 90. ultra- 
violet. Figures 91-92. Chrysanthemum sp., head; 91. visible 
light; 92. ultraviolet. 
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Plate 23, Figures 93-96. Anthemideae-Senecioneae. Figures 
93-94. Chrysanthemum leucanthemum, head; 93. visible light; 


94, ultraviolet. Figures 95-96. Arnoglossum atriplicifolia, head; 
95. visible light; 96. ultraviolet. 
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Plate 24, Figures 97-100. Senecioneae-Cynareae. Figures 
97-98. Erechites hieracifolia, head; 97. visible light; 98. 
ultraviolet. Figures 99-100. Cirsium altissimum, head; 99. 
visible light; 100. ultraviolet. 
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Plate 25, Figures 101-104. Cynareae. Figures 101-102. 
Cirsium altissimum, head; 101. visible light; 102. ultraviolet. 
Figures 103-104. Cirsium discolor, head; 103. visible light; 
104. ultraviolet. 
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Plate 26, Figures 105-108. Cynareae. Figures 105-106. 
Cirsium vulgare, head; 105. visible light; 106. ultraviolet. 
Figures 107-108. Centaurea nigrescens, head; 107. visible 
light; 108. ultraviolet. 
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Plate 27, Figures 109-112. Cynareae-Cichorieae. Figures 
109-110. Centaurea nigrescens, head; 109. visible light; 110. 
ultraviolet. Figures 111-112. Cichorium intybus, head; lll. 
visible light; 112. ultraviolet. 
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Plate 28, Figures 113-116. Cichorieae. Figures 113-114. 
Taraxacum officinale, head; 113. visible light; 114. ultra- 
violet. Figures 115-116. Sonchus oleraceus, head; 115. visi- 
ble light; 116. ultraviolet. 
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Plate 29, Figures 117-118. Cichorieae. Figures 117-118. 
Sonchus asper, head; 117. visible light; 118. ultraviolet. 


STUDIES IN THE EUPATORIEAE (ASTERACEAE). CXLIII. 
A NEW GENUS, AUSTROCRITONIA, 


R. M. King and H. Robinson 
Department of Botany 
Smithsonian Institution, Washington, D.C. 20560. 


The Eupatorieae of Brazil are marked by the 
prominence of two groups, the Gyptoid series with its 
mostly eximbricate to slightly subimbricate phyllar- 
ies, and the Praxelis-Chromolaena members of the 
Critonioid series having imbricate and totally 
deciduous phyllaries. The more typical Critonioid 
members of the tribe are concentrated in the Andes 
and in the lowland tropics surrounding the Caribbean. 
One group of three species of more typical Critonioid 
Eupatorieae has a rather isolated position in south- 
eastern Brazil and is here recognized as a new genus, 
Austrocritonia. 

The genus is distinguished from Critonia by the 
glandular punctations on both surfaces of the leaves 
and by the lack of prominent lacticifers. One of the 
most distinctive features of Austrocritonia is the 
pappus with setae which are broad and densely scabrous 
below but narrowed and nearly smooth above. Other 
significant features are the corollas of the genus 
being white and completely glabrous, the styles being 
scarcely mamillose, the carpopodia being cylindrical 
with slightly thickened walls and shorter cells below, 
the achenes being glabrous or sparsely glanduliferous, 
and the heads containing 5 or ca. 10 flowers. Farther 
south in Brazil in Santa Catarina and Rio Grande do 
Sul one species known as Eupatorium subintegerrimum 
Malme has a very similar appearance and seems related. 
The Latter species differs, however, in significant 
features including the more indefinite 10-18 flowers 
of the head, the pappus setae scabrous and equally 
narrow throughout, the achenes with scattered hairlike 
setae, and the carpopodium very minute to lacking. 

For the present the latter species is excluded from 
Austrocritonia. 


Austrocritonia R.M.King & H.Robinson, genus novum 
Asteracearum (Eupatorieae). Plantae frutescentes 
erectae pauce vel multo ramosae. Caules angulares 
vel teretes subglabri vel velutini. Folia opposita 
petiolata, laminis ovatis er ellipticis integris vel 
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remote serrulatis supra et subtis glanduliferis. 
Inflorescentiae late corymbosae, ramis ascendentibus. 
Squamae involucri imbricatae multiseriatae valde 
inaequales bicostatae interiores facile deciduae; 
receptacula plana vel leniter convexa glabra. Flores 
5 et ca. 10 in capitulo; corollae anguste infundibul- 
ares, lobis longe ovato-oblongis laevibus glabris; 
filamenta in parte superiore aliquantum incrassata, 
cellulis inferioribus quadratis, parietibus valde 
transverse annulatis; cellulae exotheciales subquad- 
ratae, appendicibus parum longioribus quam lLatioribus 
plerumque emarginatae ad mediam leniter longitudinal- 
iter depressae; styli inferne glabri non nodulosi, 
ramis linearibus leniter mamillosis. Achaenia prism- 
atica 5-costata glandulifera vel glabra; carpopodia 
cylindrica superne non abrupte limitata, cellulis 
inferioribus subquadratis multiseriatis, parietibus 
leniter incrassatis vel tenuibus; pappus setiformis 
uniseriatus, setis ca. 40-50 scabris superne sensim 
laevibus distincte angustioribus, cellulis apicalibus 
acutis. Grana pollinis sphaerica ca. 22-24, diam. 
minute spinulosa. 

Species typica: Eupatorium velutinum Gardn. 


The species can be distinguished by the following 


key. 
lL. Leaves elliptical, serrulate, less than ScmH 

PON Giges a ed a ele ye “Ste Sypeene” “Se ant een 
lL. Leaves. ovate, entire, up. to 17 cm Long <aeeeeeeeee 


2. Leaves and stems densely pubescent; heads with 
S ELOWEFS: 6 so cede 6 ey) mh Pyne a gp 


2. Leaves and stems glabrous; heads with ca. 10 


aL Wo ais anes ee ee ae A. angulicaulis 


Austrocritonia angulicaulis (Sch.-Bip. ex Baker) 
R.M.King & H.Robinson, comb, nov. Eupatorium 
angulicaule Sch.-Bip. ex Baker in Martius, 


FL. Bras. 6(2): 287. 1876. Minas Gerais. 


Austrocritonia rosea (Gardn.) R.M.King & H.Robinson, 


comb. nov. Eupatorium roseum Gardn., Hook. 
Lond. Journ. Bot. 4: 116. 1845. Rio de Janiero. 
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Austrocritonia velutina (Gardn.) R.M.King & H.Robin- 
son, comb. nov. Eupatorium velutinum Gardn., 
Hook: Lond. Journ, Bot, 5: 473. 1846. Minas 
Gerais. Sao Pauillo, 


Acknowledgement 
This study was supported in part by the National 


Science Foundation Grant BMS 70-00537 AO4 to the 
senior author. 


STUDIES IN THE EUPATORIEAE (ASTERACEAE). CXLIV. 
A NEW GENUS, VIERECKIA, 


R. M. King and H. Robinson 
Department of Botany 
Smithsonian Institution, Washington, D.C. 20560. 


The tribe Eupatorieae is represented by very few 
genera in the northern part of its range, especially 
in the areas that have been glaciated. Along the 
southern fringe of this area in Florida and northern 
Mexico there are a number of isolated genera that may 
be remnants of originally more widely distributed 
elements of the tribe. Such genera in northeastern 
Mexico include Flyiella of the Brickellia group and 
Tamaulipa of the Gyptis group. Now a single specimen 
from Tamaulipas has been seen that proves to be an 
undescribed genus and species belonging to the Critonia 
group. 

The new genus, Viereckia, has a superficial 
resemblance to Tamaulipa of the same area and might at 
first be mistaken for that except for the more slender 
flexuous stems and the subimbricate phyllaries. The 
new genus differs also in the convex rather than 
conical receptacle and the glabrous corollas. The 
subimbricate phyllaries of the new genus suggest 
relationship to the Critonia group and the short 
cylindrical carpopodium is most like that seen in the 
Critonioid genus Chromolaena. The new genus does not 
have the totally deciduous imbricate phyllaries of the 
involucre and the sclerotized cap of the corolla Lobe 
that are characteristic of Chromolaena. The glabrous 
corolla distinguishes the new genus from most members 
of the Critonia group and the prominently glandulifer- 
ous and puberulous leaves without obvious lacticifers 
are different from Critonia. A useful key character 
of Viereckia is the small but distinct foliose bract 
found at the base of most floral heads. 

The new genus is named after the collector. 


Viereckia tamaulipasensis R.M.King & H.Robinson, gen. 
et sp. nov. Frutex erectus ramosus. Caules 

tenues flexuosi striati minute puberuli. Folia 

opposita petiolata, laminis deltoideis usque ad 5.0 cm 

longis et 2.5 cm latis distincte serrulatis base 

truncatis trinervatis apice argute acutis supra et 

subtus minute puberulis et glanduliferia. Inflores- 

118 
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centiae corymboso-paniculatae. Squamae subinvolucri 
distinctae singulares foliosae ad 10 mm longae. 

Squamae involucri ca. 20 subimbricatae multiseriatae 
inaequales 2-7 mm longae plerumque 3-striatae straminae 
acutae extus glabrae interiores facile deciduae; 
receptacula leniter convexa glabra vel vix puberula. 
Flores 10-12 in capitulo; corollae anguste infundibul- 
ares ca. 6 mm longae glabrae, lobis longe triangular- 
ibus ca. 0.8 mm longis et 0.4 mm latis laevibus; 
filamenta in parte superiore ca. 300 longa, cellulis 
oblongis, parietibus leniter annulate ornatis; cellulae 
exotheciales subquadratae; appendices oblongae ca. 400u 
longae et 200» latae; styli inferne glabri non nodulosi, 
ramis linearibus minute papillosis. Achaenia prismatica 
5-costata breviter plerumque in costis setifera; carpo- 
podia breviter cylindrica parva superne abrupte limit- 
ata, cellulis 5-6-seriatis subquadratis ca. 15y diam., 
parietibus aliquantum distincte incrassatis; setae 
pappi ca. 30-35 uniseriatae ad basim angustae scabrae, 
cellulis apicalibus acutis. Grana pollinis 23-25n 
diam. breviter spinulosa. 


Type: MEXICO: Tamaulipas: Juamave, ca. 620m 
tome.) kta 30. H.W. Viereck SOL (Holotype US). 
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Viereckia tamaulipasensis R.M.King & H.Robinson, 
Holotype, United States National Herbarium. Photos 
by Victor E. Krantz, Staff Photographer, National 
Museum of Natural History. 
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Viereckia tamaulipasensis R.M.King & H.Robinson, 
enlargement of heads. 


ADDITIONAL NOTES ON THE GENUS CHASCANUM. VI 


Harold N. Moldenke 


CHASCANUM E. Mey. 

Additional & emended bibliography: Xavier Louis & Monod, Bull. 
Agence Gén. Colon. Autonom. 27: 605 & 626. 1933 J. Mukherjee, 
Trans. Bose Res. Inst. 35: 37--2, pl. 2. 1972; Woldenke, Phyto- 
logia 30: 199--208, 506, & 509. 1975. 

Mukherjee (1972) says "The genus Bouchea of Schauer have [sic] 
been divided Into three distinct genera, Chascanum, Svensonia and 
Bouchea on the basis of gross morphological characters. The habit, 
range of phytogeographical distribution, etc., also confirm the 
division. Pollen morphology, also is in accord with this division. 
The pollen grains of Bouchea are 3-pororate while the pollen of 
[the] others are 3-colpate. Differential surface patterns of 3- 
colpate pollen justify their individual generic status, e.g. pol- 
len of Chascanum is negatively reticulate while those of Sven- 
sonia are finely punctitegillate, tectum beset with supratectal 
processes." 

It should be noted here that the Endlicher (1838) reference in 
the bibliography of this genus is often cited as "1836-1856", but 
the page involved with this genus was actually issued in 1830. 


CHASCANUM ADENOSTACHYUM (Schau.) Moldenke 
Additional bibliography: J. Mukherjee, Trans. Bose Res. Inst. 
35: hl. 1972; Moldenke, Phytologia 30: 201, 20), & 205. 1975. 


CHASCANUM CERNUUM (L.) E. Mey. 

Additional synonymy: Chascanum cernua Mukherjee, Trans. Bose 
Res. Inst. 35: 39, sphalm. 1972. 

Additional bibliography: J. Mukherjee, Trans. Bose Res. Inst. 
35: 38—k1, fig. 2. 1972; Moldenke, Phytologia 30: 202. 1975. 

Additional illustrations: J. Mukherjee, Trans. Bose Res. Inst. 
353 39, fig. 2. 1972. 

Mukherjee (1972) describes the pollen-grains of this species, 
on the basis of Bolus s.n. [Collibus circa Fish Hock in Peninsula 
Capens; Sept. 1852] in the Central National Herbarium at Calcutta, 
as "3-colpate, colpa short (brevicolpate), slit-like, about 36.5 
mu x 0.6 mu (range 27.5 mu — 57.5 mu x 0.5 mu — 1.0 mu), some- 
times provided with margo. The colpi have short channels at la- 
teral sides, at right or at left or on both sides, the ends are 
generally bifurcated. Mean intercolpial distance + 39.0 mu. Sub- 
prolate to spheroidal, P/E about 95.0 mu x 90.0 mu (range 78.0 mu 
— 126.0 m x 78.0 m — 120.0 mu). Exine+ 6.0 mu thick. Sexine 
+ 5.5 m thick, negatively reticulate, reticulation larger toward 
the poles, gradually smaller towards the centre, often reticuloid. 
The luminoid (?) space is like that of an island surrounded by 
channels, the island being formed by mass of bacula closely aggre- 
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gated together having pointed tips. Such tips in first focus ap- 
pear like bright spots which ultimately become dark mass in sec- 
ond focus. Bacula simple or sometimes apically branched. Nexine 
0.5 mu thick. NPC classification 343." 


CHASCANUM DEHISCENS (L. f.) Moldenke 

Additional bibliography: J. Mukherjee, Trans. Bose Res. Inst. 
35: 38, hO, & Wi, pl. 2, fig. 9-1. 1972; Moidenke, Phytologia 
30: 202-203. 1975. 

Additional illustrations: J. Mukherjee, Trans. Bose Res. Inst. 
35: pl. 2, fig. 9--1h. 1972. 

Mukherjee (1972) describes the pollen-grains of this species, 
on the basis of Franks s.n. [Camperdown; March 5, 1910] in the 
Central National Herbarium at Calcutta, as "more or less the same 
as that of C. cernua, colpi about 26.0 mu x 0.5 mu (range 20.5 mu 
—— 33.5 mu x 0.5 mu). Mean intercolpial distance £)9.0 mu. Sub- 
prolate to spheroidal, P/E about 80.5 mu x 77.0 mu (range 72.0 m 
— 90.0 m x 68.5 mu — 85.0 mu). Exine +).5 mu, sexine + 4.0 mu 
and nexine < 0.5 mu thick." 


CHASCANUM GARIPENSE E. Mey. 
Additional bibliography: J. Mukherjee, Trans, Bose Res. Inst. 
35: 41. 1972; Moldenke, Phytologia 30: 202--20). 1975. 


CHASCANUM HEDERACEUM (Sond.) Moldenke 
Additional bibliography: J. Mukherjee, Trans. Bose Res. Inst. 
35: 41. 1972; Moldenke, Phytologia 30: 205--206. 1975. 


CHASCANUM INCISUM (H. H. W. Pearson) Moldenke 
Additional bibliography: J. Mukherjee, Trans. Bose Res. Inst. 
35: 41. 1972; Moldenke, Phytologia 30: 208. 1975. 


CHASCANUM INSULARE var. TRIANGULARE Moldenke 
Additional bibliography: Moldenke, Phytologia 7: 371. 1961; 
Moldenke, Fifth Summ, 1: 259 (1971) and 2: 857. 1971. 
Additional citations: MADAGASCAR: Humbert & Swingle 51,93 
(Ca--925930—isotype). Sel er ee eee 


CHASCANUM INTEGRIFOLIUM (H. H. W. Pearson) Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 571. 191; Moldenke, Phytologia 7: 371. 1961; Molden- 
ke, Fifth Summ. 1: 255 & 400 (1971) and 2: 857. 1971. 


CHASCANUM KROOKII (Giirke) Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 571. 191; Moldenke, Phytologia 7: 371. 1961; Molden- 
ke, Fifth Summ, 1: 255 & 00 (1971) and 2: 857. 1971. 


CHASCANUM LATIFOLIUM (Harv.) Moldenke 
Additional & emended bibliography: Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 1, 1: 327. 1893; Thiselt.-Dyer, Fl. Cap. 5 (1): 
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727. 1912; Fedde & Schust. in Just, Bot. Jahresber. 60 (2): 571. 
19h1; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 327 
(1946) and imp. 3, 1: 327. 1960; Moldenke, Phytologia 7: 371—372. 
1961; R. H. Compton, Journ. S. Afr. Bot. Suppl. 6: 65 & 157. 1966; 
Moldenke, Fifth Summ, 1: 254, 255, & 00 (1971) and 2: 857. 1971. 

Compton (1966) comments that this species is "handsome", while 
in his opinion other species of the genus, like C. hederaceum and 
and C. schlechteri, are "weedy". 


CHASCANUM LATIFOLIUM var. GLABRESCENS (H. H. W. Pearson) Moldenke 
Additional bibliography: Thiselt.-Dyer, Fl. Cap. 5 (1): 727. 
1912; J. Hutchinson, Botanist in South. Afr. 361. 1946; Moldenke, 

Phytologia 7: 371—-372. 1961; R. H. Compton, Journ. S. Afr. Bot. 
Suppl. 6: 65. 1966; Moldenke, Fifth Summ. 1: 254, 255, & 00 
(1971) and 2: 857. 1971. 

Compton (1966) found this plant growing on upland grassveld in 
Swaziland and describes it as "handsome". Hutchinson (1946) cites 
his no. 27. 


CHASCANUM LATIFOLIUM var. TRANSVAALENSE Moldenke 
Additional bibliography: Moldenke, Phytologia 7: 372. 1961; Mol- 
denke, Fifth Summ. 1: 255 (1971) and 2: 857. 1971. 


CHASCANUM LIGNOSUM (Dinter) Moldenke 

Additional bibliography: A. W. Hill, Ind. Kew. Suppl. 8: 31. 
1933; Hill & Salisb., Ind. Kew. Suppl. 10: 49. 197; Moldenke, 
Phytologia 7: 372. 1961; Friedrich-Holshammer, Meeuse, & Meikle, 
Prodr. Fl. Stidw. Afr. 13 (122): 3. 1967; Moldenke, Fifth Sum, 1: 
253, 255, & OO (1971) and 2: 857. 1971. 

Friedrich-Holzhammer and his associates (1967) reduce this spe- 
cies to synonymy under C. pumilum E. Mey. 


CHASCANUM MARRUBIIFOLIUM Fenzl 

Additional & emended synonymy: Bouchea marrubiifolia Schau. 
apud Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 327. 1893. 
Chascanum marrubifolium Fenzl ex Moldenke, Prelim. Alph. List In- 
valid Names 15, in syn. 190; M. A. Rau, Bull. Bot. Surv. India 
10, Suppl. 2: 62. 1969. Chascanum marrubiifolium "Fenzl ex Walp." 
apud J. B. Gillett, Kew Bull. 1955: 133. 1955. Lafuenta ovalis 
Batt. ex Humbert, Fl. Sahara Sept. & Cent. 07, in syn. 19503 
Bavazzano, Webbia 26: 319. 1972. Bouchea marubiifolia [Schau.] 
apud Legris, Trav. Sect. Scient. Inst. Frang. Pond. 6: 535 & 558. 
1963. Lafuentea ovalifolia Batt. ex Quezel & Santa, Nouv. Fl. 
Alg. 2: 781, in syn. 1963. Bouchea marrubifolia Schau. apud Puri, 
Jain, Mukerjee, Sarup, & Kotwal, Rec. Bot. Surv. India 19: 107. 
196. Chascanum marrubifolium "Fenzl ex Walp." apud M. A. Rau, 
Bull. Bot. Surv. India 10, Suppl. 2: 62. 1969; V. Singh, Journ. 
Bomb, Nat. Hist. Soc. 68: 343. 1971. 

Additional & emended bibliography: Aschers. in G. Schweinf., 
Beitr. Fl. Aethiop. 1: 118 & 278. 1867; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 1: 327 & 507. 1893; J. G. Baker in 
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Thiselt.-Dyer, Fl. Trop. Afr. 5: 282. 1900; Cooke, Fl. Presid. 
Bombay, ed. 1, 3: 420—21. 1905; M. Kunz, Anatom. Untersuch. 
Verb. 40. 1911; Grenz., Ann. Mo. Bot. Gard. 13: 71. 1926; Xavier 
Louis & Monod, Bull. Agence Gén. Colon. Autonom. 27: 605 & 626. 
1934; Erdtman, Svensk. Bot. Tidsk. 39: 281--283, fig. 3. 19h5; 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 327 & 507. 
1946; Glover, Prov. Check List Brit. & Ital. Somal. 266. 1947; 
Hill & Salisb., Ind. Kew. Suppl. 10: 49 & 99. 19h7; Erdtman, 
Pollen Morph. & Pl. Tax., ed. 1, )8. 1952; J. B. Gillett, Kew 
Bull. 1955: 131 & 133. 1955; Anon., U. S. Dept. Agr. Bot. Subj. 
Index 15: 135). 1958; Cooke, Fl. Presid. Bombay, ed. 2, imp. 1, 
2: 500. 1958; Humbert, Fl. Sahara Sept. & Cent. 107. 1958; Anon., 
Kew Bull. Gen. Index 1929-1956, h7 & 72. 1959; Jacks. in Hook. f. 
& Jacks., Ind. Kew., imp. 3, 1: 327 & 507. 1960; Puri, Indian 
Forest Ecol. 26. 1960; Moldenke, Phytologia 7: 372—373. 1961; 
Cuf., Bull. Jard. Bot. Brux. 32: Suppl. 793. 1962; Nair & Rehman, 
Bull. Nat. Bot. Gard. Lucknow 76: 10, pl. 2, fig. 7, & text-fig. 
17. 1962; Hepper in Hutchinson & Dalg., Fl. W. Trop. Afr., ed. 2, 
437—38. 1963; Legris, Trav. Sect. Scient. Inst. Frang. Pond. 6: 
395, 535, & 558. 1963; Maheswari, Fl. Delhi 279. 1963; Quezel & 
Santa, Nouv. Fl. Alg. 2: 779 & 71. 1963; Puri, Jain, Mukerjee, 
Sarup, & Kotwal, Rec. Bot. Surv. India 19: 107. 196); Erdtman, 
Pollen Morph. & Pl. Tax., ed. 2, 8. 1966; Jafri, Fl. Karachi 
287 & 352, fig. 282. 1966; Maheshwari, Iliustr. Fl. Delhi 172, fig. 
172. 1966; Cooke, Fl. Presid. Bombay, ed. 2, imp. 2, 2: 500. 1967; 
Moldenke, Résumé Suppl. 15: 16 (19675, 16: 9, 16, & 19 (1968), and 
17: 8. 1968; Quezel, Fl. & Veg. Plat. Darfur [Doss. 5 Recherch. 
Coop. Prog. 5:] 131. 1969; M. A. Rau, Bull. Bot. Surv. India 10, 
Suppl. 2: 62. 1969; Erdtman, Pollen Morph. & Pl. Tax., ed. 3, hb. 
1971; Moldenke, Fifth Summ. 1: 208—212, 226, 20, 26h, 265, 267, 
1971; V. Singh, Journ. Bomb. Nat. Hist. Soc. 68: 343. 1971; Bavaz- 
zano, Webbia 26 [Erb. Trop. Firenz. Publ. 21]: 319 & 356. 1972; 
Lebrun in Hepper, Kew Bull. 26: 568. 1972; Letouzey, Man. Bot. 
Forest. Afr. Trop. 2 (B): 360. 1972; J. Mukherjee, Trans. Bose 
Res. Inst. 35: 38 & hO—l2, pl. 2, fig. 15. 1972; T. R. Stewart, 
Annot. Cat. in Nasir & Ali, Fl. W. Pakist. 605. 1972; Moldenke, 
Phytologia 25: 236 & 2h0 (1973), 28: b2 (197), 29: bi & he 
(197k), and 30: 202. 1975. 

Additional illustrations: Erdtman, Svensk. Bot. Tidsk. 39: 282, 
fig. 3. 1945; Jafri, Fl. Karachi fig. 282. 1966; Maheshwari, Il- 
lustr. Fl. Delhi fig. 172. 1966; J. Mukherjee, Trans. Bose Res. 
Inst. 35: pl. 2, fig. 15. 1972. 

Recent collectors describe this plant as a much-branched "woody 
herb", 25--30 cm. tall, with suborbicular strongly-veined leaves 
and sessile flowers borne in elongate spikes to 20 cm. long, close- 
ly appressed to the rachis. Bavazzano (1972) says "plante herbacée, 
s/arbrisseau, feuilles rondes, dentelées, épis allongé", while Hum- 
tert refers to it as having "tiges couchées puis redresse esportant 
de larges feuilles dentées tout autour et des épis de fleurs ter- 
minaux." The corollas are described by Maheshwari (1966) as "dirty- 
white or cream-coloured", but on Jafri 1500 they are said to have 
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been "pale-yellowish", on Hussain s.n. "yellow", on Qaiser, Gha- 
foor, & Abrar Hussain 11 “"yellowish-white", and on Abedin 523k 


eee 








Collectors have found this plant growing on stony ground, in 
stony riverbeds, and in "rocailles désertiques", at altitudes of 
156—800 meters . Maheshwari (1963) asserts that it flowers and 
fruits from August to December; other collectors have found it in 
anthesis in February and April. 

Xavier Louis & Monod (193) record the vernacular name, "khachim 
al-'amma", and note that the plant is "Non comestible, mangé par 
tous les animaux; les chameaux le mangent vert et sec", 

Erdtmann (1966) has examined the pollen of Kotschy 32 from the 
Sudan and describes the grains as 3-colporate, subprolate, and 63 
x 53 mu in dimensions. Nair & Rehman (1962) describe them as "3- 
zonicolporate, prolate spheroidal (59 x 57 U3 range 56—60 x 53-- 
60). Ectocolpium narrow and of the same width along the whole 
length, ends pointed, margin incrassate. Endocolpium faint (la- 
longate, rectangular). Exine 2y thick. Ectine almost as thick 
as endine, gramulate, granules being of various sises and shapes." 

Mukherjee (1972) describes the pollen-grains, on the basis of 
Dhurna s.n. [Cutch, Sept. 9, 1952] in the Central National Herbar- 
ium at Calcutta, as "3-colpate, colpi about 33.0 m x 2.0 mu 
(range 29.0 mu —— 37.0 mu x ae mu — 3.0 ma), with thick cristate 
margin, broken at some places. Mean intercolpial distance + 9.5 
mu. Amb convex. Mean apocolpium diam. 10.0 m. Prolate, P/E 
about 41.0 mu x 27.0 m (range 37.5 m — 5.0 m x 2):.0 m —— 30.0 
mu). Exinet 3.0 m thick. Sexine + 2.0 m thick, pertectate, 
supratectal spinules present. Tectum thick. Bacula densely 
spaced and support tectum. Nexine + 1.0 mu thick. NPC classifi- 
cation 343." 

Stewart (1972) records the species from Karachi and Sind; Hum 
bert (1958) from "Adrar des Ifoghas, Tibesti". Letouzey (1972) re- 
ports it from "des regions semi-désertiques, en touffe recouverte 
de poils blancs, avec de longs épis de fleurs blanches". Puri 
(1960) says of it: "common throughout rock communities" in the 
desert Barmer Hills of Rajasthan which are chiefly volcanic with a 
fringe of sandstone at their base. 

Jafri (1966) cites Jafri 816 & 1500 from Karachi, Pakistan, and 
says that the species is "common" there. My wife and Ly however, 
did not see any on our recent visit there. He gives its overall 
distribution as "West Pakistan, Arabia, Abyssinia, Egypt, and 
Tropical Africa", Bavazzano (1972) cites Chedeville 678, 1115, 
1398, 1461, & 1653 from Afars & Issis; Cooke (1905) cites Bhloa 
Puran 8.N., Cooke s.n., Dalzell s.n., and Stocks 498 & s.n. 1. from 
Sind. Puri and his associates (196k) cite Blatter & & Hall SMe, 
Jain 40026, Puri 23997, Ratnam s.n., and Sarup 3.n S.n.; Maheshwari 
(1963) cites his nos. 1216 16 & l2hi, while Hepper (1963) cites Ju- 
melle s.n. from Mauritania, Buchanan sn. from Guinea, Hagerup | 
345 from Mali, and DeMire N2-96, GAL. Gillet 1057 & 1066, and Petit 


Lagrange 60 60 & "66 from Niger. Baker (1900) cites 3 Kotschy 32 32, 32, Lord 
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12, Pfund 172 & 850, and Schweinfurth 451 & 166 from what he calls 
‘ue WNile Land", Quezel (1969) asserts that in the Darfur part 
of the Sudan he "observé uniquement dans la zone septentrionale 
aux environs de Musbat et Umm Burru", growing in "rocailles". 

This plant bears striking superficial similarity to Svensonia 
laeta (Fenzl) Moldenke, a plant of almost identical habitat and 
similar range. Chascanum marrubiifolium, however, has its 
fruiting-calyx gibbous-inflated and the cocci not winged, less 
than twice as long as wide, deeply excavated at the base or on 
the ventral surface (often to one-half the length), the excavation 
covered by a membranous scale-like gynophore. Svensonia laeta, on 
the other hand, has its fruiting-calyx splitting from the base to 
the apex on maturity and the cocci winged from their base to the 
apex, 3 or more times as long as wide, excavated only at the very 
base, and the gynophore obsolete. 

Material of C. marrubiifolium has been misidentified and dis- 
tributed in some herbaria as Svensonia laeta, Nepeta biloba, and 
even Acanthaceae. On the other hand, the he Rehana se [1963], dis- 
tributed as Chascanum merrell relied, is actually Sta tachytarpheta 
cayennensis (L. C. Rich.) Vahl. 

Additional citations: SUDAN: Khartoum: Kassas 530 (Gz), 616 
(Gz, Gz). Kordofan: Kassas 98 (Gz); Pfund s.n. (Gz, Gz). Red 
Sea: Kassas, Mobarak, & ~& Omar 66 (Gz). KENYA: Gillett & Newbould 

19186 (Gz). ARABIA: "aden: Deflers 4g (W—2)96728). PAKISTAN: 
Sind: Abida Shamim s.n. [21.2.196)] ~ (Kh); Aftab Ahmad Yusufi s.n. 
[16.2.196h] (Kh); Aisha s.n. [1962] (Kh); Anwar s.n. [1962] (Kh); 
Asif Mohammad Bieta ch: Sone [8.5.65] (Kh); Bilgrami gen, [(2.1.196))] 
(Kh); Collector undetermined sen. [9-7-1956] (Kh); Faheemuddin 

sen. [(15.2.1963] (Kh); Firdaus s.! sen. [1963] (Kh); Hamidi s.n. (12- 
77-1967] (Kh) ; getet 1500 (Kh); (Kh) ; Kheri 90 (Kh); Khurshid . Anwar = 
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Waiensos Asgher Kadri s.n. [15.9.1962] (Kh); vartaza sen. (5.10. 
62] (Kh); Nusra Nusrat , Farida s. sen. [6.10.1962] (Kh); Qaise: Qaiser, Gh Ghafoor, & 
Abrar Hussain ain 4142 (Kh) (Kh); Quayoom s.n. [1962] (Kh); Rizvi s.n. s.n. Gls 
3.1961) (Kh); Sabiha Nargis sone 11963) (Kh); Saeed | Haider s. SN. 
[16.3.1960] (Kh); Seerat Ara 3.n sen. (Kh); Sultan ul Talat San | 
(Oct. 1956] (Kh); Yasin . Ahmed sen. (10.11. 1.1963] (Kh). CULTIVATED: 
Pakistan: Husain s.n. wn. (Karachi Uni: University campus, 2.2.68] (N). 




















CHASCANUM NAMAQUANUM (H. Bolus) Moldenke 
Additional & emended bibliography: H. H. W. Pearson in Thiselt . 
Dyer, Fl. Cap. 5 (1): 204—-205. 1901; Thiselt.—Dyer, Fl. Cap. 5 
(1): 727. 1912; Fedde & Schust. in Just, Bot. Jahresber. 60 (2): 
571. 1941; Moldenke, Phytologia 7: 373. *1961; Moldenke, Fifth Summ. 
1: 255 & hoo (1971) and 2: 858. 1971. 
{to be continued] 


BOOK REVIEWS 
Alma L. Moldenke 


"MINERAL OPTICS: Principles and Techniques" by William Revell 
Phillips, ix & 249 pp., illus., W. H. Freeman & Company, San 
Francisco, California 910). 1971. $1.00. 


"This work is designed to prepare students for the study of 
rocks in thin section" under the various petrographic micro— 
scopes. "The last four chapters,....are concerned with the con- 
struction and use of the universal stage." The clearly presented 
contents of this text provide "an essential prerequisite for the 
study of crystallography, crystal chemistry, and solid-state 
physics," yet presume no more "math" background than trigonometry. 

The 128 illustrations, including 1) full color plates and a 
fold-out chart of interference colors of first, second and third 
orders, are important contributions to this clear-cut text. 


"FANTASTIC TREES" by Edwin G. Menninger, xii & 30) pp., illus., 
Facsimile Edition by Horticultural Books, Inc., Stuart, 
Florida 33494. 1975. $11.95. 


This is a re-welcoming to the re-publication by offset of a 
still fascinating book, first published by Viking Press in 1966. 
Assuredly, it will still be fascinating in that time some years 
hence when this new stock has been depleted. It has really 
worldwide appeal to a great range of readers, including even 
Russian language readers who now have access to a pirated 
edition! The hundreds of photographs are well reproduced in the 
offset work. 

An innately fine and well-honed Menninger mind, a journalisn 
training that makes for effective expression, an extended horti- 
cultural experience and the environmental concern of this "Flower 
ing Tree Man of Florida", an appreciative tree-oriented curiosity 
about all of nature — these and other assets account for the 
great appeal and documented botanical accuracy of this book about 
the extremes of arboreal adaptation for survival. 


128 





PHYTOLOGIA is financed entirely by its contributors, each one paying © 
in advance for the entire cost of printing, binding, and distributing his con- 
tribution. All money received from subscribers, after the expenses of col- 
lections have been deducted, will be distributed among the contributors upon 
the completion of a volume, in proportion to the space which they have used. 
Each contributor is therefore a shareholder in the magazine, assuming his 
part of the expenses and sharing in the profits, if any accrue. 


Each number consists of not less than 32 pages. All manuscript accepted 
will be published in the next issue, so that the size of numbers may vary 
greatly. A volume will contain about 32 signatures, 512 pages, or a smaller 
number of pages with an equivalent number of plates. This plan insures 
immediate publication of all accepted manuscript. 


Illustrations will be published according to the desires of the authors. No 
extra charge is made for line drawings, such as are ordinarily reproduced in 
zinc, or for diagrams, tables, or charts, provided they conform to certain 
limitations of size and proportion. An extra charge will be made for half- 
tones, depending on their size, as fixed by the engraver, with a minimum of 
about $2.25. 


Articles dealing with research in all lines of botany, in any reasonable 
length, biographical sketches, and critical reviews and summaries of liter- 
ature will be considered for publication. Floristic lists, casual notes of an 
amateur or so-called popular type, and polemics will not be published. Advice 
on the suitability of manuscripts will be solicited, if necessary, from quali- 
fied botanists. 


Under the present cost of printing, the basic rate for a page or fraction 
thereof is approximately $3.00 for an edition of 250 copies. This price is subject 
to change without notice, since it depends entirely on the prices prevailing — 
in the printing industry. 


Reprints will be furnished at cost. A proportionate fraction of the edition a 


of 250 copies is also furnished gratis to contributors. 


Upon request, the editors will send detailed instructions concerning the 
preparation of manuscript or further information about the magazine. In- 
quiries may be addressed to the magazine or to either editor. 





41 
3] 


~ PHYTOLOGIA 


Designed to expedite botanical publication 














Vol. 31 June 1975 No. 2 
CONTENTS 

Bee mOUR fC. Polypodium in Nicaragua ..............+6..-. 129 

Bete, Apollo 16 MEED mycology. .... 06.060. e ove cece 193 


STEYERMARK, J. A., New taxa in Peruvian Rubiaceae 
MOLDENKE, H. N., Notes on new and noteworthy plants. LXXVIII . . . .229 
MOLDENKE, H. N., Additional notes on the genus Chascanum. VII... . 234 
MOLDENKE, A. L.; Book reviews 








Published by Harold N. Moldenke and Alma L. Moldenke 


303 Parkside Road & 
Plainfield, New Jersey 07060 
USAC 


Price of this number $2.50; per volume, $9.50 in advance or $10.25 
after close of volume; 75 cents extra to all foreign addresses x 





POLYPODIUM IN NICARAGUA 


Frank C. Seymour 1 


The literature treating Polypodium in Nicaragua is very 
scattered and in the case of many species very scanty. To be 
sure, large groups of species have been dealt with in excellent 
manner by different specialists. My indebtedness to them is 
gladly acknowledged and indicated by the bibliography at the end 
of this article and by frequent referemes given from page to 
page. On the other hand, the literature is sometimes not read- 
ily available and, in the case of some species, descriptions are 
so inadequate that the specimens themselves are almost the only 
source of information. Nothing can be so good for the purpose 
except that descriptions are necessary to identify them. There 
is still need for such a publication as this aims to be. To gath- 
er such information and to integrate it is the present purpose. 


Polypodium ina broad sense includes all the species on the 
following pages of this article. However, Copeland in Genera 
Filicum, while acknowledging that the lines between his genera 
cannot be sharply drawn, has nevertheless divided Polypodium 
into several genera. To make of it only two genera, Polypodium 
and Grammitis, is a middle course, strongly advocated by Mor- 
ton (Contr. U. S. Nat. Herb. 38:85-123. 1961). While the dis- 
tinctions between Polypodium and Grammitis as treated by Mor- 
ton are fairly sharp. Yet the characters by which they are dis- 
tinguished are minute or difficult. Consequently, for the sake 
of convenience, it is desirable to treat both of these genera to- 
gether. The key deals with species of both Polypodium and 
Grammitis. To do this has made almost unavoidable new com- 
binations of generic and specific names. Such combinations 
have been made where needed. They consist mostly of transfer- 
ring to Grammitis species treated by Copeland as Ctenopteris 


or Xiphopte rerbfete 


The following description applies to Polypodium in a broad 
sense, that is, to Polypodium and Grammitis. Plants mostly 
epiphytic, mostly tropical. Rootstock usually creeping, either 
long or short. Paleae, if present, hairy or glabrous, often cil- 
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iate, peltate or not. Blades varying from entire to finely dis- 
sected. Veins simple or branching, free or anastomosing, with 
or without included veinlet or veinlets. Indusia none. Sori usu- 
ally round. Texture of blade thin to coriaceous (leathery). 


My indebtedness to herbaria and collectors is gratefully ac- 
knowledged. The names of collectors are givenwherever speci- 
mens are cited. My thanks are expressed to the following direc- 
tors and their staffs for the privilege of examining specimens 
and using the facilities of their respective herbaria. Dr. Reed 
C. Rollins, Director of the Gray Herbarium. Dr. Richard A. 
Howard, Director of the Arnold Arboretum. Dr. David B. Lel- 
linger, Pteridologist of the United States National Herbarium. 
Dr. Daniel B. Ward, Director of the Herbarium of the Univer- 
sity of Florida. Dr. Humberto Tapia B., Director of the Her- 
barium of the Escuela Nacional de Agricultura y Ganaderia of 
Nicaragua. Dr. H. W. Vogelmann, Director of the Pringle Her- 
barium of the University of Vermont. Dr. Robert W. Long, Di- 
rector of the Herbarium of the University of South Florida. To 
Dr. R. M. Tryon of the Gray Herbarium for identifying some of 
my specimens. To Dr. Ward and Dr. Lellinger, for consulta- 
tion and identifications and very helpful information. 

To Melissa P. Marshall of the University of North Carolina 
I express my very hearty thanks for the four beautiful india ink 
drawings published with this article. 


The five expeditions to Nicaragua thus far have been accom- 
plished without financial assistance from any university or in- 
stitution or foundation. Each member of the party has paid his 
own expense. To some degree, their expenses have been com- 
pensated by selling to the writer of this article the specimens 
which they collected. 


Private individuals, however, have helped greatly to make 
these expeditions financially possible. For such financial as- 
sistance, I express my deep gratitude to the following. Edith K. 
Jones (Mrs. Fred R., Sr.), Mr. & Mrs. Henry F. Lerch, Dr. 
& Mrs. Chandler S. Robbins, Mary E. Seymour, Irene L. Sey- 
mour (Mrs. Frank C.), Rosa M. Robbins (Mrs. Samuel D., Sr. ), 
Dr. & Mrs. Richard B. Seymour, Mina Walter (Mrs. Albert), 
Mr. & Mrs. George A. Wood. 


In identifying specimens collected by my companions and 
myself, it has been necessary tostudy all the species known to 
occur in any country of Central America. Not all of these by 
any means have been found in Nicaragua, but others undoubt- 
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edly will be found in this country. They are therefore included 
in this treatment even if not known at present in Nicaragua. 


The next part of this article is an artificial key for the iden- 
tification of species. To define some terms, by segment is 
meant a division of a blade without stipulating whether the blade 
is divided to the axis or only part way. Axis as here used is 
the median axis of a blade, often called rachis. Pinna is a dis- 
tinct segment of a blade occurring when the blade is divided to 
the axis. Lobe is a segment of a blade, joined at least slightly 
to other segments, occurring when the blade is divided only part 
way to the axis. After the key is a list of the same species ar- 
ranged by genera and sections and annotated. 


ARTIFICIAL KEY TO SPECIES OF POLYPODIUM 
known to occur in Central America. 


AL SLADES ENTIRE B. cp. p. 7 
B. Sori in 2 or more rows each side of midrib C. cp. p. 5 
C. Blades 2-18 mm wide, 3-55 cm long; side-veins often obe 
scure, sometimes evident by transmitted light D. 
D. Blades acute to longeacuminate, 2-18 mm wide, 6-55 
cm long E. 
E. Blades 6-18 mm wide, 6-18 cm long, gradually at- 


femuate 4 . 3... .. . 21. BP. faleaideum Kuhn 
_E. Blades 2-18 mm wide, 30-55 cm long, growing on 
PEOUNEGE Joy. eh sdk < . . - 87. P. angustifolium Sw. 


D. Blades usually blunt, 8-15 mm wide, 3-9.5 cm long F. 
F.Stipes 5-15 mm long; fronds hairy, growing on rocks; 
veinsformingareoles . 86. P. anetioides Christ 
F.Stipes 2-3.5 cm long, with aundant reddish spread- 
ing hairs; hairs 1-1.5 mm long; blades 5-10 mm 
wide, 3.5-5 cm long; growing on trees; veins pin- 
nate, not forming areoles . 
so ei G, sence ( Bakes) ae 
Gs. Blades 1. 8. te cm ae. T- 7-95 cm long G. 
 G.Side- -veins obscure, sometimes evident by transmitted 

light; blades acute to long-acuminate H. 

H. Blades gradually narrowed at tip and base; sori sev- 
eral times as long as wide; blade 3-5 cm wide, 8-13 
em Jong)... 2. 4 -{. 80). PP. Bradeorum Rosenst. 

H. Blades abruptly narrowed at t fip, I... 

a oh, I. Largest blades 2. 5-4 cm wide, ~ 19-28 cm long, 
tapering very gradually at base ; stipes 2 mm 
wide, 5-18 mm long .. . 91. P. occultum Christ 
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I. Largest blades 3-5 cm wide, 9-12(-13) cm long, abruptly 
narrowed at base; stipes 0.7-0.9 mm wide, 2-9 cm long 


: See et oh keer fe - +... 9¢. P. sublucidumaenege 
Gy Getete dive prominent, pavatiet oe 


‘J. Sori in 1 row between principal sideeveins; free veinlets 
spreading in various directions; areoles fine, many, ir- 
regular; blades (3.5-)10-12.5 cm wide, 80-90 cm long 

de le : -.....65, P. cragoifolmeee: 

J. Sori in 2 rows peiwden principal side-veins; free veinlets 
all directed toward margin; primary veins connected by 
parallel straight or curved transveinlets K. 

K.Midrib 0. 4-0. 5 mmwideat base; stipes 0. 7- ~3mm thick Le 
L. Blades 28-40 cm long, 5-13 times as long as wide . 
pee eg -.... 395. P. serpentine eorree 

Je Blades 12-27 cm long, 1-5 times as long as wide; 

stipes long, slender M. 

M.Rootstock 8-10 mm n thick, densely scaly; fronds 
clustered; stipes 2-3 mm thick, 18-25 cm long; 
areoles, except basal ones, divided by veinlet 
SOW. Fao. Cee 98. P, tenuipes (Maxon) C. Chr. 

M.Rootstock less than 2 mm thick, essentially naked; 
fronds distant N. 

N. Blades acute at base; included veinlets 2; are- 

oles not divided by veinlet; rootstock straw-col- 
CpTCl 6) so MBG OMe ne P. sphenodes Kunze 
N. Blades obtuse at base; included veinlet 1; blades 
2-3(-4) times as long as wide, whitened be- 
neath; largest blades (3-)4-5 cm wide, 7-16 
em long ..... .55. P. glaucophyllamyiuace 
K.Midrib 0.8-2.5 mm wide at base O. 
O.Rootstock short; stipes clustered, 7-15 mm apart P. 
P.Stipes long, 7.5-15 cm long; included veinlets 2 or 
more except near midrib; midrib 1.2-2 mm wide 
at base; blade 4-7 cm wide, 30-40 cm long 
Serie: iy cH on cl Cheon eae om P. costatum Kunze 
P. P. Stipes short, 12-20 mm long or none Q. 

Q.Midrib 1-1.2 mm wide at base; stipes 12-20 
mmlong; blades 2.5-3 cm wide, acute to acum- 
inate at tip .... .90. P. multipunctatum Christ 

Q. Midrib 1.5-2.5 mm wide at base P. 

R I.ncluded veinlet 1; blade 2-5.5 cm wide, 60-70 
~~ em long, abruptly caudate 


. 99. P. Weatherbyanum Seymour 
ne Rtacluded veinlets usually 2; blade 4.5-8 cm 


~ wide, 30-90 cm long, acute at tip 


Part 6 Be tad er Phyllitidis L. 
(4) 
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O. Rootstock long, creeping or ascending S. 
S. Stipes long, 7.5=15 cm long; included veinlets 2 or 
more except near midrib; midrib 0. 8-1.5 mm wide 

at base T. 

T. Blades 3 cm wide, 55 cm long, about 17 times as long 
as wide, i crepes at tip; rootstock ascending . 

Se dec Serre 93, 2P., Pittier? Christ 

Ae Blades ze 7. ee cm ayatie., 30 cm long, 4-6 times as long 
as wide, long-acuminate or cuspidate at tip; rootstock 
creeping on trunks of trees; areoles in rows of 12-15 
between midrib and margin with 2 sori in each . 

Bb ite i ay a . . . 88. P. coarctatum Kunze 
S. 5. Stipes Bhast fee 5 cm long) or none; “scales of rootstock 

falling; midrib 1-1. 2 mm wide at base U. 

U. Rootstock 3-8 mm thick, its scales filiform; blades 
long-attenuate at base but finally abruptly narrowed, 
not decurrent; blade (1. 5-)2.5-6 cm wide, 30-46 cm 
llonge=. .. -.«. . 100. BP. xalapense (Fee) Christ 

U. Rootstock 2. 2.2 mm thick; “stipes about 2-5-12. 5(-13) 
cm long, straw-colored, 3 cm or more apart, with 
few, linear scales near base; blade 5-5.5 cm wide, 
Pier) LONG: i etricon, «sp ceed ® « By wepens Aublet 

B. Sori in 1 row each side of midrib; side-veins obscure V. cp. 
p.23 
V. Blades neither scaly nor hairy beneath except sometimes 
on midvein, or with very few scales W. cp. p. 6 
W. Sterile blades much wider or shorter than fertile blades 

X. 

X. Sterile blades ovate, 5-7(-13) mm wide, 7-12 mm 
long; fertile blades, 2.5-3 mm wide,. 15-25 mm 
long. = « is + aad 46,. P. tectum. Kaulfuss 

X. Sterile big dee 3. 25 mm wide, Ds 5-10 cm long; fer- 
tile blades 7 mm wide; scales of rootstock 6-10 
mm long, longeattenuate, appressed Y. 

Y. Rootstock 3-5 mm thick; sterile blades 2-4 cm 
wide, 5-20 cm long; fertile blades 8-25 mm wide, 
8-18 cm long; scales of rootstock with whitish 
CEPISh ere «ue »» .. 43. P. Palmeri Maxon 

Y. Rootstock 1. 30 3 (- 4) mm thick; sterile blades 
12-25 mm wide, 5-10 cm long; fertile blades 
5-10 (-15) mm wide, 2-9 cm long; scales of root- 
stock with thread-like tip, rust-colored or dark- 


Gt See ote d. c. ceuoy Peinvemms. den Fe AD TE lycopodiodes 1, 
W. Fertile and sterile blades about the same size and 
shape Z. 


Z. Sterile and usually fertile blades acute to acuminate 
or attenuate at tip, not dark-margined a. 
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a. Blades 2-18 mm wide, 30-55 cm long, growing on 
PROUNG? Fe ea el a ae 87. P. angustifolium Sw. 
a. Blades 10-30 mm wide, 2-18 cm long b. 
b. b. Sori about 1/2 as wide as blade; blades 10 mm 
~~ wide, 2 cm long; cp. p. 7 .g1-P. Brunei Christ 
b. Sori less than 1/4 as wide as blade; blades 18-30 
mm wide, 12-18 cm long; veins copiouslyanasto- 
mosing. . . 44. P. persicariaefolium Schrader 
Z. Sterile and usually fertile blades rounded at tip d. 
c. Blades densely or sparsely hairy, not dark-mar- 
gined; veins once forked d. 
d. Rootstock with scales; blades abundantly hairy; 
~ hairs about 1mm long’ ."-.'°s = 0°) ea 
.110. G. yarumalensis (erent iapeoctee 
d. Rootstock without scales; very short, obscured 
by fronds; blades sparsely hairy with long red- 
dish hairs, 4-5 mm wide; frond 5-8 cm long. . 
105 G. jungermannioides (Klotzsch) Ching 
c. Blades glabrous except sometimes on margin e. 
e. Veins, both fertile and sterile, mostly once 
forked; stipe and margin slightly hairy; sori 
elliptic when young; blade up to 9 mm wide, 12 
cm long... ..101L G. marginella (Sw. ) Sw. 
e. Veins once forked or not forked, obscure ex- 
cept by transmitted light; veins of sterile 
blades not forked f,__ 
f. Longest blades 8-9 mm wide, 14 cm long; 
border narrower than in the next species; 


fronds pendent; sori oval... a: anh wh cena 
pat is eee 103. G._bryophila (ikon semmeeaee 


f. Longest blades narrower, 5 mm wide, more 
than 10 cm long; border wider; veins of fertile 
blades nearly unforked; blades whitened be- 
neath. .... 107. G. nigro-limbatum Spruce 

V. Blades scaly beneath, not only on midrib, acute to attenu- 
ate; g. cp. p. 5 
g. Blades long-hairy on margin; fertile blades 2-9 mm 
wide, 2.6 cm long; sterile blades ovate, 7-21 mm wide, 
1,7-5.5 cm longh. 
h. Sori projecting beyond margin of blade; fertile blades 
~ 2-4mm wide, 2-4 cm long. .41. P. ciliatum Willd. 
h. Sori not reaching margin of blade; fertile blades 3-9 
mm wide, 2.5-6 cm long. . 45. P. piloselloides L. 
g:! Blades not hairy on margin i, 
i. Blades with long slender tip extending 2-4 cm beyond 
sori; fertile blades 12-22 mm wide, 18-35 cm long; 
sterile blades 30-35 mm wide; rootstock 1.5-3 mm 
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thick, its scales blackish; surface of blade usually concealed 

DVMSGALe Sy. |<, cit een See ee pPeneusisummGay. 
i. Blades acute to sie aheNy acuminate at tip j. This part of key 

is largely from Weatherby, Contr. Gray Herb. 65: 5-13. 1922, 

slightly modified, abbreviated and some species added j. 

j. Scales of rootstock grayish or reddish-brown k. 

k. Rootstock 0. 75-1 mm thick, its scales 0.8-1 mm long, 
grayish; fertile acer narrower than sterile blades; cp. 
bellows .9 2: 7. late @ Of ik wpenamense, Weath. 

k. Rootstock 2- 3 mm tee its scales 1.2-2 mm long, red- 
~ dish-brown ib 
1, Fertile much narrower than sterile blades, 5-9 mm 

wide; sori half or a little more than half as wide as 
blade; fertile blades 5-6 mm wide, 8.5-11 cm long; 
sterile blades 1.5-2 cm wide, 9-10.5 cm long . 


Ree ss oi ses) os oP. fructuosum Maxon ie Weath. 
1, Fertile blades 11-12 mm 1 wide; sori not half as wide as 
Bia e5Cp. 6p Gs uss, oe ees OL. BS Brunet Christ 


j. Scales of rootstock usually blackish or dark in color, often 

with pale margins, rarely pale and of one color m. 

m. Cell walls laterally excurrent, evenly and conspicuously 
latticed (clathrate) under hand lens; rootstock 1 mm 
thick-icp.. above .°. ..) 2... 1%. Pi panamense, Weath. 

m. Cell walls never laterally excurrent or latticed n. 

n. Scales of rootstock nearly uniform, appressed, sub- 
orbicular, peltate, 1mm or less in diameter, black- 
ish; trichomes abundant making appearance tomentose; 
stipe flattened, 5-18 mm long, often obsolete; sori 
usually oblong; blades with thin, not cartilaginous 
Parein 4. |. spd alee U4 GE) abtrolepis laebm. 

n. Scales of Pobatnel: of 2 kinds, one larger 1.5-4 mm 
~ long, conspicuous, the other smaller, concealed by 
larger scales; trichomes present; margin of blades 
cartilaginous, thickened; sori round to widely oval o. 
o. Scales of rootstock erose or pectinate-serrulate; 

trichomes dense, conspicuous; scales of blade usu- 
ally sparse; stipe flattened or terete. ....... 
Sil Sie 8 eG she pe ome P. lanceolatum L. 
oO. sedi es of vidbakoole entire or eh a ‘a merely irregu- 
~ lar or at most minutely denticulate margin; tri- 
chomes not conspicuous; blade (except in var. inter- 
jectum) densely scaly beneath; stipe 1-4.5 cm long. 
Bt! eit e ide 8, Loni 78. PB, peltatum Cav. 
(7] 
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A. BLADES NOT ENTIRE, variously lobed or divided p. cp. p.3 
p. Sorus ~p. Sorus 1 ona segme! segment q. cp. p. 9 
q. Lower segments divided into linear lobes; blades bipin- 
Natiuird <P epee oer. re ee OO 25. P. fallax GC. & S. 
q. Lower (and deed contents not divided; blades 2-9 mm 
wide, toothed or simply pinnate r. cp. p. 8 
r. Upper fertile part of blade not lobed, differentiated 
from the lower sterile part; blades 2 mm wide s. 
s. Fertile tip as long as sterile base . . .sau.eneee 
oe leat ee oc 120. G. Skutchii (Maxon) Seymour 
s. Fertile tip shorter than sterile base i 
t. Rootstock lengthened; sterile lobes ; tooth-like . . 
i Breve 118. G. serrulata (Sw. ) Sw. 
a iadtatacks short; sterile lobes oolWeple ec a SS he 
bin SDs eR Oy Bc, ester Sax 116. G. myosuroides (Sw. ) Sw. 
r. Upper fertile part of blade not differentiated from 
lower sterile part; blade lobed up to tip, 3-9 mm 
wide u. 
u. Segments triangular, widened at base usually acute; 
blades lobed more than half way to axis, 3-6 mm 


wide v. 
v. Blades 5-6 mm wide, 10-14 cm long; hairs long, 
reddish, at least on Margins... «. see . 


ats sie Femara te ite 112. G. caucana (Hieron. y Marea 
Niet Eades scarcely 4mm wide, about 6 cm long, 
rounded at tip. 123. G. zurquina (Maxon)Seymour 
u. Segments, at least lower ones, oblong, blunt; blades 
3-9 mm wide w. 
w. Segments joined at base by a narrow wing; blades 
6-9 mm wide. 122.G. truncicola (Klotzsch) Morton 
w. Segments almost or quite distinct, oblong, with 
margins nearly parallel x. 
x. Segments glabrous; blades 3-5 mm wide Mie 
y. Fertile veins forked; sporangia long-setulose;, 
SEL PE HMOME).., 12) io dee oume) cinenne eC en . 
ghdionen Ge. Mitchellae (Baker) Segue 
y. Fertile and sterile veins simple; sporangia 
MOE SCTULOBSE «1.2 sey cs, iy ol eC . . 
. 114. G. delitescens (Maxon) Progies 
x. Segments hairy; | hairs reddish; blades 3-9 mm 
wide; stipe about 1 cm long Bis 
z. Segments at least slightly g: gibbous, that is, 
distinctly widened on upper side near base; 
veins forked; blades 4-8 mm wide A. 
A. Segments slightly gibbous; blades 5-7 mm 
wide 111.G_blepharodes (Maxon) Seymour 
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A. Segments conspicuously gibbous; fertile veins prolonged be- 


yond sori; blades (3-)4-8 mm wide ......... 
Pe ae oS in oh 121. G. trichomanoides (Sw. i Ching 


z. Segments not at all gibbous; paleae often setulose; sori con- 

tiguous to midvein; blades 3-9 mm wide B. 

B. Veins not forked; margins of segments parallel; blades set- 
ose; segments oblong; paleae not setulose; fronds 3-6.5 
em long ... 113. G. Cookii (Underw. & Maxon) Seymour 

B. Veins of fertile blades, at least, forked; paleae setulose C. 
C. Hairs of paleae weak, setulose, hyaline; blades 7-9 mm 

wide; segments oblong 115.G. hyalina (Maxon) Seymour 

C. Hairs of paleae firm, dark-brown; blades (3-)4-6 mm 
wide; veins of sterile blades sometimes forked; fronds 
usually 5 cm long 119.G. setulosa (Rosenst. ) Seymour 

p. Sori 2 or more ona segment D. cp. p. 8 

D. Blades lobed less than 1/2 way to axis, hairy, spongy, 
thick; lobes about 1 per cm E. 

E. Veins almost regularly anastomosing, forming a row of 
areoles along midrib; entire basal part of blade elon- 
gate; blades ciliate; sori sunken 

: -104. G. crispata (J. Senatlon Reaction 
E. Veins —- free; sori not ot sunken 1B 
F. Blades 2-3.5(-4) cm wide; lobes angular; sori long; 
marginal area without veins or sori; stipes 5-10 cm 
Tonge 6. “(85 209s G. trifurcata (ie). Copel. 
F. Blades 5- 12 mm wide, 3.5- 5 cm long; lobes very 
rounded; sori often oval, longer than wide 
. 108. G. percrassa (Baker) Seymour 

D. Blades Dbed: more than 1/2 way or divided to axis, 15-45 
cm long or longer; longest segments are meant on the fol- 
lowing pages unless otherwise indicated G. 

G. Segments lobed or divided H. cp. p. 10 
H. Lower segments lobed near tip; longest segments 2-6 

mm wide below forks, 2-10 cm long or longer; mar- 
gins at base parallel; fronds hanging downward I. 
I. Sori borne on projecting rounded teeth of segments; 
segments 8-20 cm long; axis with wing 5 mm wide 
. 154. G. podocarpa (Maxon) Seymour 
I. Sori borne on seemients near midrib; cp. p. 12 
. 131. G. capillaris (Desv. ) Seymour 
H. Lower segments lobed or divided near base; blades 
divided to axis J. 
J. Lower pinnae 5-10 mm long; fronds erect : 
0 Gao geo » 25. Pi fallax C0 S; 
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J. Lower pinnae (1. 8-)2-6 cm long K. 
K. Longest lobes of pinnae 2-4 mm wide, not again lobed 
or only slightly lobed L. 
L. Pinnae lobes on both upper and lower margins ... 
- oer 31. P. murorum Hk. 
is Paes inhee on ieeer margin only; ‘longest pinnae 
(2-)13-25 mm wide, (5-)8.5-14 cm long; upper pin- 
nae attached by wider tissue than the lower pinnae; 
eps p. 19, 22 . 4.0. ». 20. 21. Re ieee 
K. Longest lobes of pinnae 0.2-1 mm wide, sometimes 
again lobed M. 
M. Lobes of lowest pinnae slightly or not at all lobed; 
ultimate segments 0. 7-1 mm wide, only lowest (larg- 
est) pinnules lobed; scales with many lobes 
Eran ate) bal ontinls tst Mite 29. P. Lindenianum Kunze 
M. apes af event pinnae distinctly lobed; ultimate seg- 
ments 0.3-0.7 mm wide; pinnules many; scales, 
many of them, shortelobed, with few long lobes . . 
. 26. P. Friedrichsthalianum Kunze 
G: Seomieses eee ¢ or toothed, not lobed N. Cpe pee 
N. Lowest pinnae attached to axis by midrib or petiole only, 
rounded or narrowed or heart-shaped or truncate at base, 
not narrowed just above base; segments more than twice 
as long as wide O. cp. p. 12 
O. Axis and midrib of segments hairy or scaly P. cp. p.1l 
P. Hairs of axis and of midrib of segments long, abund- 
ant Q. 
Q. Longest segments 3-5 mm wide, 16-30 mm long, 
with lime-~dots on upper surface 
167, G. turrialbae (Christ) Seyenous 
Q. aapeee segments 2 mm wide, 3-8 mm long; grow- 
ing or rocks or’trees) 2. (sy oet 6 ete 
. 140. G. heteromorpha (Hk. & Grev.) Morton 
P. Hairs or scales of axis and midrib of pinnae short, 
fine, occurring at least on upper part of frond; vein- 
lets forked 1-3 times R. 
R. Veins forking and rejoining (anastomosing), form- 
ing regular ample areoles; lowest pinnae often 
longest; areoles and sori in] series each side 


of midrib S. 
S. Pinnae gradually narrowed to base, longest ones 
3-6 cm long .. 68.P. rhachypterygium Liebm. 


S. Pinnae abruptly narrowed to base, toothed, long- 
est (5-)10-26 mm long; stipe straw-colored 


Me ee 65. P. plectolepis (Fée) Hk. 
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R. Veins free, if branching not rejoining T. 
T. Pinnae uniformly crenate; longest pinnae 15 mm wide, 
12-15 cm long, on very short stalks. 


13. P. adelphum Maxon 
aus Piinac pee ularly. inotied, teeth low, sometimes ob- 


scure; pinnae rounded or truncate at base; stipe straw- 
colored; lowest pinnae on extremely short stalks U. 
U. Longest pinnae (6-)8-1l1 cm long 

5.30 20% ORT at ee Re odkisie fe esde rabealanten Pe. 
U. Longest pinnae 3-5 cm long 23. P. ursipes Moritz 
O. Axis and midrib of pinnae glabrous or nearly so; free vein- 

lets all pointing toward margin V. cp. p. 10 

V. Sori in 1 row each side of midrib of pinnae W. 

W. Pinnae regularly clearly toothed (serrate), not decur- 
Ment On axa sy). 4) . cine wt .8.°ol#. 2. macrodon’ Hk. 
W. Pinnae entire or jexeoiilariy undulate; axis sometimes 

narrowly winged X. 

X. Lowest pinnae heart-shaped at base, sessile, 1.5 
cm wide, 5.5 cm long; upper pinnae adnate to axis; 
veins: mostly free*'}~) . 2.214. Ps aeguale Maxon 

X. Lowest pinnae narrowed at base, often on stalks, 
longest ones (6-)12-23 cm long; veins somewhat an- 
astomosing Y. 

Y. Longest pinnae (1. 2-)2-3(-4) cm wide, 15-22 (-32) 
cm long Z. 
Z. Growing on trees, epiphyte Se go uo RN 
Deeg Bae ioe ibs Lowe.) Chr: 
Z. Growing on ground ..7]. P. triseriale Sw. 
Y. Longest pinnae (5-)8-13 mm wide, margins al- 
most undulate, almost entire aa. 
aa. Pinnae gradually narrowed at base, the long- 
est 6-13 mm wide, 13.5-25 cm long ‘ 
16> P. fraternum C, & Ss. 
aa. Pinawe abeuptiy narrowed at base, margins 
serrate or entire; longest pinnae 20 mmwide, 
Zz? ‘em long ....70.. RP. sessilifolium Liebm. 
V. Sori in 2-6 or more rows on each side of midrib of pinnae 
bb. 
bb. Veins raised beneath; scales of rootstock very wide at 
base, attenuate at tip; veins anastomosing; pinnae 9-18 
mm wide, 10-15 cmlong 47. P. attenuatum H. & B. 
bb. Veins not raised beneath; rootstock stout, its scales 
spreading cc. 
cc. Veins none of them rejoining (not anastomosing) 
SACLE is DECREE 46, P. adnatum Kunze 
Cc. weiae some of them rejoining dd. 
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dd. Pinnae widened or at least not narrowed at base, truncate, 


sessile: 2 f.wees w+ +» « » 58. BP. Kunzeanums@7 Gar, 


dd. Pinnae cacy, nameemed at base, v with long slender tips 


but sometimes blunt, 17-30 mm wide, 13-22(-32)cm long; 
growing on ground ee. 
ee. Scales of rootstock lanceolate, dark-brown in center, 
margin straw~colored; side-veins not straight 
J cece o Cee . tL. BP. triseriale Sw. 
ee. Sees of neeeeck pS brown, some orbicular, oth- 
ers lanceolate-subulate; principal side-veins straight, 
parallel; pinnae merely acuminate; stipe 20-60 cm 
LOT Stipegete lca eoee ...« » 53. DP. fraxinifoliimmsiaeq. 


N. Lowest segments aheaceed to axis (rachis) by tissue wider 


than midrib, sometimes widened just above base, usually 
widened not narrowed at base ff. cp. p. 10 
ff. Lowest segments less than 10 mm long, usually less than 


1/2 as long as longest gg. cp. p. 17 
gg.Axis glabrous or almost glabrous beneath, not scaly; 
longest segments 1-4 mm wide at base hh. cp. p. 13 
hh. Rootstock without scales; pinnae close, touching, 
ciliate, the longest 2-3 mm wide, 7-20 mm long; 
hairs of stipe spreading; frond pendant 
. 124, G. Alfarii (Donn. Smith) Masten 
hh. oatatock with scales at least at (Blo) ial 
ii. Segments rarely less than their width apart, as- 
cending, 2 mm wide, 3.5-4 cm long; sori pro- 
jecting beyond margin; segments decurrent on 
Marpin; CPs, Ps Divas ve saws hades | Sk lon ee 
3 13h. Ge ESS (Dee ) Seyenour 
de nS Peel more than their width apart, 
sometimes not decurrent on axis jj. 
jj. Longest segments 0.2-3.5 cm long kk. 
kk. Longest segments wider than long, 4 mm 
wide at base, 2-3 mm long ~ .)2) Sucuen. 
150.G. moniliformis (Lagasca) Proctor 
kk. Longest segments longer than wide ll. 
ll. Longest segments 1.5 mm wide, 7-9 
mm long, their own width apart, obtuse; 
rootstock densely scalyattip, its scales 
3-3.5 mm long; hairs of stipe short; 
sori not sunken; stipes clustered = 
146. G. leptostoma (Fée) Seymour 
ll. Longest segments 2-2.5(-5) mm wide, 
10-12(-25) mm long mm. 
mm. Longest segments 3-3.5(-5) mm 
wide nn. 
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nn. Longest segments 10-12 mm long; rootstock 4 
mm thick, with grayish, inconspicuous chaff; 
stipes with long, dense hairs; blades 1-2 cm 
midetin. 2 22 156. Gs sigens (Maxon)sProctor 

nn. Longest segments 19-25 mm long oo. 

oo. Segments 3 mm wide; blades 5 cm wide; 
scales of rootstock 1-1.5 mm long; stipes be- 
coming glabrous, not jointed to rootstock; 
rootstock short, erect 


a (oe: wr ie! Se. 


- 165. G. Tmesipteris (Copel. ) eRe 
oo. Segments 5-6 mm wide; blades 4-4.5 cmwide; 


stipes glabrous, lustrous, jointed to root- 
stock; rootstock long-creeping 


Le 2 250s ees ee 


mm. Longest segments 2-2.5 mm wide, 10-12 mm long 
pp. Hairs of stipe 1-1. 7 mm long; sori not sunken; 
blades 15-20 cm long; stipes 4-7 cm long; axis 
black; scales of rootstock 8 mm long i i 5 
: -168- G. vernicosa (Copel.) jyorton 
pp. Hates of stipe none or minute; scales of root- 
stock 1 mm long; sori conspicuously sunken qq. 
qq. Hairs of stipe minute; segments obtuse; stipes 
1-3 cm long, clustered Stet gate At ORO kc 
141. G. isidrensis (Copel. ) Seymour 
qq. Hairs of stipe none; segments acute,glabrous; 
stipes 0-2 cm long; scales of rootstock gray- 
ish-brown 7 Oo 0G OO bo Oe 64S baw oN é 
160. G. subcapillaris (Christ) Seymour 
jj. Longest segments 5-14 cm long rr. cp. p. 12 
rr. Lowest pinnae deflexed; scales of rootstock acute or 
founded <7: 5 3 . 22 ese IL PY Alfred Rosenst, 
rr. Lowest segments ner deflexed, reduced to mere wings; 
segments rarely more than their width apart ss. 
ss. Segments toothed, ascending; axis sparsely puberu- 
lent; stipes 1-2 cm long, glabrous; scales of root- 
stock 1mm long 1!51.. G. nudipes (Copel. ) Seymour 
ss. Segments entire, horizontally spreading; axis glab- 
rous; longest segments 2.5 mm wide, 2 cm long; 
stipes 5 cm long 132 . G. carnosula (Christ) Seymour 
gg.Axis hairy beneath or scaly or both, sometimes chaffy tt. cp. 
pe elZ 
tt. Segments with scales beneath; scales sometimes sparse; 
longest segments (1-)2-9 mm wide at base, 1-2.8 cmlong; 
lowest pinnae not always less than 1/2 as long as longest 
pinnae uu. cp. p. 14 
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uu. Segments distant, connected by narrow wing; distance be- 
tween segments about 3 times their width; longest seg- 
ments 2-3 mm wide, 1.5-2 cm long : 
. 5 - 161. G. subsessilis (Bake Nie Pee 
uu. Be eetenes close together; stipes tufted vv. 
vv. Longest segments 2-5 times as long as wide ww. 
ww. Axis and surfaces pilose, scaly; stipes l=3 cm 
long; lowest pinnae 2 mm long; scales sparse on 
pinnae beneath 144, G. lanigera (Desv.) Morton 
ww. Axis with long stiff reddish hairs; stipes 5-10 cm 
long; segments 7-8 mm wide, long hairs on mar- 
gin, the longest segments 25-28 mm long, spread- 
ing almost horizontally 
Sees e332 Ge Chrysleri (Procians Septeud 
vv. Longest segments 6- 12 times as long as wide; scales 

abundant on segments beneath xx. 

xx. Stipes (5-)10-22 cm long; scales of rootstock round 
to triangular-ovate, closely appressed, white-mar- 
gined ......5.. .. 36. Po myriolepis emer 

xx. Stipes 0. 3-5 cm long; scales of rootstock attenuate, 
spreading or ascending; segments 2-4 mm wide, 
1-3 cm long yy. 
yy. Scales of rootstock toothed, spreading 

- 34. P. Bombycinum Maken 
yy- Sraleis m, rootstock entire, ascending; seg- 
ments 93-141 .. 27. P. furfuraceum C. & S. 
tt. Segments without scales beneath; lowest pinnae much reduced 
ZZ iC. ip.) LS 
zz. Hairs of axis long, at least some of them 0.5-2.5 mm 
long; shorter hairs also sometimes present Aa. cp. p. 16 
Aa. Segments acute to attenuate at tip; stipes (2-)4-20 cm 
long or shorter Ab. 
Ab. Surfaces of pinnae glabrous Ac. 

Ac. Lime-dots on upper surface; pinnae 4mm wide, 
horizontal; axis hirsute above, glabrous beneath; 
stipes clustered, 10-15 cm long, with long 
spreading hairs eis ey sales» s\n 
: 158. G. semihirsuta (Klotzsch) Morton 

Ac. Lime-dots lacking; stipes distant, 1-6(-8) cm 
apart, almost without hairs : ae 

; obOs SE, loriciferaie Rbseant 
Ab. Surfaces of pinnae hairy, at least beneath; lime- 
dots lacking Ad. 
(14) 
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Ad. Pinnae 1 cm wide at base, ¢<0-46mm long, 12-13 pairs; 
stipes not distant 145. G. Lehmanniana (Hieron. ) Morton 
Ad. Pinnae 2-2.5 mm wide, , 13-19 mm long, about 35 pairs, 
about their width apart; midveins black; stipes cluster- 
ed. sihis& 6139 Gs firma (i, Smith) Merton 
Aa. Segments Baal) Senesat ones l-1l mm wide, ONSi=i/55) erm 
long, 2-11 times as long as wide Ae. 
Ae. Segments glabrous or with very few occasional hairs Af. 

Af. Longest segments l-l.5 mm wide, 3-5 mm long, 

1.5-4 times as long as wide ome 
‘ 127. G. anfractuosa iene Preise 

Af. mans segments 2- 8 (-11) mm wide, 8=-30(-75) mm 
long, almost horizontal, with few hairs Ag. 

Ag. Stipes short or almost none; longest segments 
5-11 mm wide, 20-75 mm long 

2 Bie, ee Met. 
Ag. Sides po Bui cm fone. longest segments 2-3 mm 

wide, l-1.5 cm long, glabrous above 
164, G. taxifolia (L. Loa 

Ae. a demualy to moderately hairy; hairs some- 
times fine Ah. 

Ah: Longest segments 7-13 mm long, 4-5 mm wide at 
base, rounded or subscute at tip, with interval be- 
tween them; stipes 10-23 cm long (3-6 cm on young 
plants) ...... 129. G. asplenifolia (L.) Seymour 

Ah. Longest segments 1.5-4 mm wide at base, at least 
twice as long as wide, setose beneath; sporangia 
glabrous Ai. 

Ai. Segments joined to axis on upper as well as low- 
er side; longest segments 1.5-2.5 mm wide Aj. 
Aj. Segments hairy on lower surface only; longest 

pinnae 4-10 mm long; hairs of pinnae dark- 
reddish, 1 mm long; sporangia not hairy 
5 143 Gi. Knightii (Copel. ) Seymour 
Aj. Sepmnenta eure on both surfaces Ak. 
Ak. Longest segments 3-4 mm long; hairs of 
pinnae pale; sporangia hairy ene wea 
. 162. G. subtilis (Kunze) Morton 
Ak. Longest segments 6-15 mm long AL. 
Al. Pinnae 1.5-2.5 mm wide, 6-11 mm 
long; stipes 1-2.5 cm long; rootstock 
2-3 mm thick 5 Gena = 
136, G. delicatula (M. &G. i Seaour 
Al. Pinnae usually with few hairs above An. 
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Am. Growing on rocks or ground; hairs on surfaces and 
margin many, dark; pinnae obtuse, 1.5-2.5 mm wide, 
7-12 mm long; axis dark-setulose above; sporangia 
naked .... 153. G. pilosissima (M. & G.) Morton 

Am. Growing on trees; hairs on surfaces and margin pale, 
few; pinnae 3.5 mm wide, 10 mm long, sporangia with 
few-haies _ WE SOS Gace G. rigens (Maxon) Proctor 

Ai. Segments not joined to axis on upper side An. 
An. Pinnae widened at base on both sides, obtuse, 7-12 mm 
long; hairs of pinnae brown; stipes clustered Ao. 

Ao. Blade 40 times as long as wide, 16 mm wide, 65 cm 
long; longest pinnae 5 mm wide at base, 11 mm long; 
stipes 4 mm long, with long spreading hairs at least 
at base ... .125. G. alsophicola (Christ) Seymour 

Ao. Blade about 10-12 times as long as wide; pinnae 
up to 3 mm wide Ap. 

Ap. Longest pinnae 7 mm long, wide at base, sparse- 
ly hairy beneath; blades 1.5 cm wide, 15 cm 
long; stipes l-1.5 cm long; midribs hairy above 
and beneath 134. G. cuencana (Hieron. ) Morton 

Ap. Longest pinnae 10-12 mm long, 2-3 mm wide, 
with few long brown hairs; fronds epiphytic, pend- 


ent. 2... > 142. Ge jamesonioides (Fée) Morton 


An. Pinnae widened at base on lower side only; stipes 0. 5-3 
cm long Aq. 

Aq. Longest pinnae 2.5-3(-4) mm wide, 5-9 mm long, 2-3 
times as long as wide; stipes 1 cm long; pinnae nar- 
rowed at junction with axis, with long hairs beneath, 
half anes to axis; epiphytic, pendent ........ 

: 160. G. senilis (Fee) Morton 

Aq. iapeet mies ee 21 mm long; stipes 1-3 cm long Ar. 

Ar. Longest pinnae 6-9 mm wide, 11-21 mm long; 
hairs of pinnae few except when young, hairs es= 
pecially on margin and tip; stipes 1-2 cm long 


Shc tages toe - -- . . 152, G. paucisora ceymoun 
Ar. Copeest pinnae 4-5 mm wide at base, 12-15 mm 
are stipes: S=l 5 mm lonp: .%  . - il temeentenns 


bless iafee: (es Sie GIy eulbeats (Willd, ) Beeler 
zz. Hairs of axis short, 0.5 mm long or shorter As. cp. p. 14 
As. Hairs confined to axis, midrib and sometimes margin, 
not on surface or very sparse there At. cp. p. 17 
At. Longest segments 5-9 mm long, obtuse or rounded at 
tip; stipes very short; fronds subsessile, glabrous 
147, G, melanosticta (Kunze) Seymour 
At. Lowieaat segments ee cm long Au. 
1 
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Au. Scales of axis conspicuous Av. 
Av. Axis and midvein and stipe brown; scales of axis 


heart-shaped, many; axis with long scattered hairs, 
striped with brown; rootstock 3-7 mm thick; segments 
1.5-3 mm wide, 12-32 mm long, almost glabrous; 
veins 1l-forked, free . 6. P. cupreolepis Evans 
Av. Axis and stipe black, without stripes, its scales 
heart-shaped or hastate; basal segments deflexed 


veins 2-forked; longest segments 3-6 mm wide, 
23-47 mm long 2 » ese 1.82. .dispersum Evans 
Au. Scales of axis lacking Aw 


Aw. Segments 14-17 mm long; rootstock about 1 mm 
thick; stipes 4-5 cm long 


oo 0 Oo Oe ae eho Ge Seie ress (Rana Seymour 


Aw. Segments 2.5-11 cm long; stipes dark, uniformly al- 
most black; longest pinnae 2.5-9 cm long Ax. 
Ax. Veins mostly anastomosing except at tip of pinnae; 
scales of axis, if present, hair-like; pinnae 2-9 


mm wide, 2.6-9 cm long; midribs and surfaces 
puberulous 


: 2/2 '+ 20 PP. pectinatum LL, 
Ax, Veins free (obscure); longest pinnae 5-7 mm 


wide, (3=)5«9 cm long Ay. 
Ay. Blade essentially glabrous; lowest pinnae 8-14 


mm long; cp. p. 18 8. P. eurybasis C. Chr. 
Ay. Blade with scattered hairs especially near 


sori; lowest pinnae reduced to mere wings 


12. P. ptilodon Kunze 
épisp 116 
Az. Axis with triangular scales, not hairy; lowest pinnae re- 


duced to mere wings, not deflexed; scales of rootstock 
hastate; veins l1-forked 


As. Hairs spread over pinnae beneath Az 


lt: P. Blumula A. & B. 
Az. Axis without scales, or scales hair-like; longest seg- 
ments (1-)1.5-9 cm long Ba. 


Ba. Pinnae abruptly narrowed to tip or obtuse, 


other- 
wise margins parallel Bb. 
Bb. Pinnae narrowed between base and tip, the long- 
est 5 mm wide, 


Zee cry longewicpa pr eau 


4 G2) _P. Wagneri Mett. 
Bb. einee par pee eee between base and tip; 


frond pendent Bc. 
Bc. Pinnae 2 cm long; stipes 2-5 cm long 


.138. G. fabaespora (Copel. ) Seymour 

Be. Pinnae 5-8 cm long, 3-5 mm wide at base; 
stipes 0.5=2 cm long; pinnae long-ciliate, 

slightly hairy on both surfaces; axis hairy be- 

neath. . . 149. G. mollissima (Fée) Proctor 
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Ba. Pinnae gradually narrowed to tip; longest pinnae 


2-4 mm wide, 3-9 cm long; axis with acicular 


hairs Bd. 
Bd. Hairs of axis much less than 0.2 mm iis pin- 
nae 3-7 mm wide, 23-53 mm long ... : 
: 10. .R pes 
Bd. noel ofc axis os 350 0.5 mm long; pinnae 3-8 mm 
wide, 2-9 cm long . 4. P. camptophyllarium Fee 
ff. Lowest segments more than 10 mm long, usually more 
than 1/2 as long as longest; P. furfuraceum might be 
sought here Be. cp. p. 12 
Be. Segments distinctly toothed, sometimes shallowly or 
merely at tip, not lobed, 2-3.5 mm wide, 5-15 mm 


long Bf. 
Bf. Longest segments 0.2-1.5 cm long Bg. 
Bg. Teeth of segments rounded; frond elongate, 9-19 
cm long; segments 2.5 mm wide, 8-9 mm long 
. 137. G. dissimulans (Maxon) Seymour 


Bg. Teeth of aeemaents acute Bh. 

Bh. Stipes long, shaggy; segments serrate at tip, 

rarely less than 2-4 mm wide, 1.5 cm long 

; 32. P. platylepis Mett. 
Bh. Seipedys very short or none, 0-5 mm long; pin- 
nae attenuate from base to tip, much widened 

at base, 2-3 mm wide, 6-15 mm long; frond 

1.53: .em:. wide;, (-l 7 cm Jong (capes 
.163.. G. suprasculpta (Christ) Seymour 

Bf. Longest segments 1.5-22 cm long Bi. 
Bi. Pinnae widest above base, narrowed at base, long- 
tapering at tip Bj. 

Bj. Scales of rootstock closely appressed; pinnae 
4-7 mm wide, 3.5-10 cm long, 2-4 timestheir 
width apart .... 30. P. montigenum Maxon 

Bj. Scales of rootstock spreading; basal pinnae 17 
mm wide in middle, 17-19 cm long, glandular- 
hairy on both surfaces; blade divided to axis 
in upper part as well as below ..... E 

: .40. P. Christensenii Maxon 
Bi. ee rpideee at base or equally wide at base Bk, 

Bk. Axis glabrous, at least narrowly winged; seg- 

ments 4-8 mm wide Bl. 

Bl. Sori borne on teeth of segments; segments 
5-8 mm wide, 8-15(-20) cm long; rootstock 
ascending to erect; stipes clustered, with 
long hairs at base, cp. p. 9 -.- f 

154, G. podocarpa (Maxon) Savmout 
(18) 
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Bl. Sori remote from margin; segments 4-4.5 cm long, 
entire; rootstock long-creeping; stipes distant, glab- 
rous; lowest pinnae much shorter than longest altho 
sometimes 13 mm long . 50. P. dasypleuron Kunze 

Bk. Axis hairy; sori remote from margin; pinnae 7-12 mm 
wide, 3.5-7.5 cm long Bm. 

Bm. Pinnae sharply serrate; rootstock whitish, with 
bright brown chaff ..... 15. P. fissidens Maxon 

Bm. Pinnae crenulate; veins 2-forked; ; scales of root- 

stock dark red-brown, entire to Sei, fimbriate; 
mootstock 5-9 mm thick’... EN ea eae ticles 
.0. ©. curybasis ©, Che: var. Soest 
Be. Beenents entire or undulate or obscurely toothed, not 
toothed at tip Bn. cp. p. 18 
Bn. Axis glabrous. or nearly so, or slightly hairy or slight- 
ly scaly beneath; longest segments 1-21 cm long Bo. 
Ss je val 
Bo. Longest segments 2.5-6 cm wide Bp. 
Bp. Sori in 2 rows each side of midrib; principal 
veins flexuous or irregular and discontinuous 
> Oo o-Q 0 iat os LOM, bx. seein Tu. 
Bp. rab in 4- 7 rows ees side of midrib; principal 
veins straight, prominent, parallel 
- . 102. P. decumanum Willd, 
Bo. nee Oh a. Fe 0.15-2 cm wide at widest point Bq. 
Bq. Segments few, 3-11(-15) Br. cp. p. 

Br. Axis winged; wing 3-5 mm wide at base; seg- 
ments 2-5 mm wide, 7-21 cm long, widely 
spaced, margins parallel; midribs 8-10 mm 
apart near base; veins 2 or more in each 
segment, obscure Bs. 

Bs. Stipes jointed to rootstock; blade decurrent 
on stipe .. 79. P. angustum (H. & B.) Liebm. 
Bs. Stipes not jointed to rootstock; veins net- 
ted with 1 included veinlet; blade not de- 
GUTEReNELO MT SGlpe te) 1) kemcrnen ts > Soon Side an our 
-[58. G._sectifrons (Kunze) Seymour 

Br. Axis not winged or wing narrrower, less 
than 3 mm wide Bt. 

Bt. Fronds 12-20 mm long, 6 mm wide; seg- 
ments less than 2 mm wide 
.155. G. pruinosa (Maxon) Seanad 
BES Eioade longer Bu. 
Bu. Segments 3, rounded at tip, (9-)13- 
mm wide, (25-)33-47(-80) mm long . 
. 82. P. Munchii Christ 
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Bu. Segments attenuate at tip Bv. 
By. Segments long, 10-12 mm wide, 8-21 cm long. 


Bv. 


: . 52. P. flagellare Christ 

Se crnicaee ee 7-19 mm wide, 3.5=9 cm long; 

sori lengthened Bw. 

Bw. Sori oblong; pinnae 1-4 pairs. ....+.-.-. 
‘ . 84. P. pleolepis Maxon & Genel, 
Sor! eoeerel times as long as wide; cp. p. 3 

. 80. P. Bradeorum Rosenst. 


Bq. Segments more than iS. usually 29-53 Bx. CPp-. Pale 
Fk. Stipes distant; veins branching, some of them rejoining, 
forming areoles near midrib; rootstock creeping, usu- 
ally long; segments 4-14(-22) mm wide By. cp. p. 21 
By.Pinnae abruptly tipped; tip rounded; rootstock 4.5 
mm thick Bz. 


Bz. 


Distance from midrib to midrib at base 4 mm; 
rootstock with dense spreading linear red-brown 
scales) ae) © fig th wt as ean ce 9 ene Wiesbaueri Sod. 


. Distance from Bere to midrib at base 7-9 mm; 


some veins anastomosing; scales of rootstock not 

white-margined Ca. 

Ca. Rootstock 4-5 mm thick, its scales dense, 
spreading, usually persistent; segments 
rounded at tip 54. P. Gilllesiis@ eae 

Ca. Rootstock (1)1.5-2.5 mm thick, its scales 

appressed, often falling; segments acute at 
tip . . 67. P.. ptilorhizem Ghrase 


By. Pinnae gradually tapering to tip, rootstock 3-5 mm 
thick, with many appressed scales Cb. 


Cb. 


Cb. 


Lowest pinnae much narrowed at junction with 
axis, 14-40 mm long; rootstock long; cp. pp. 9 
&Z2....5....:5 +. 4, B. diggianiemes 
Lowest pinnae not much narrowed at junction 
with axis, blunt, not toothed at tip Cc. 

Cc. Scales of rootstock orbicular, white-mar- 
gined; pinnae 9-13 mm wide, 3.5-7(-10) cm 
long: .... . 62. P. maritimumiierem 

Cc. Scales of rootstock reddish, not white-mar- 
gined; blades 7-30(-50) cm long, 1-5 times 
as long as wide Cd. 

Cd. Scales of rootstock dense, spreading or 
recurved, with dark midrib extending 
beyond blade like awn; rootstock 3-5 mm 
thick; blades 7-15(-20) cm long, 1-2 times 
as long as wide; pinnae 3-7 mm wide, 

(1. 5-)4-7 cm long. 33. PB plebejum C.&§ 
[20] 
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Cd. Scales of rootstock appressed, midrib not extending be- 


yond blade; blades 13-36(-50) cm long Ce. 
Ce. Veins anastomosing, forming areoles adjacent to mid- 


rib, with included veinlet bearing a sorus; longest 
pinnae 8-14 mm wide, 5-14(-16) cm long 
59. P. loriceum L. 


a; ‘e Ka) ie) (a, ve: (ese) ‘@ Ke; ‘01 Je) Le 


Ce. Veins i Cr 


Cf. Fertile pinnae 2-4 times their width apart, 4-7 
mm wide, narrowed toward base; scales of root- 
stock 1-1.5 mm wide, closely appressed, lance- 
subulate; axis scaly; scales falling cp. p. 18... 

Eearetls kouisats ae ey oc . . 30. P. montigenum Maxon 

Cf: eile pinnae less than 2 times their width apart, 
the longest 10-12 mm wide at base, widened to- 
ward base; scales of rootstock pale, 0.5 mm 
wide, loose, attenuate; axis glabrous . 


.69. P. rhodopleuron manee 


Bw. Stipes Eiiatered: veins free, ie. not rejoining; rootstock 


short of erect Cg. cp. p. 19 
Cg. Longest segments 1]1-21(-24) mm wide; midrib of pinnae 


glabrous Ch. 
Ch. Longest pinnae 3-6 mm wide, 2-5 cm long, long 
nawr's (OM WaT orn yas) sens cle! = PEE ote te ere sort 
SiGe steewindia ‘Sapa | Seymour 
Ch. Longest pinnae 14~21(-24) mm wide, llel8(-24) cm 
long, no hairs onmargin. . . 57. P. Kuhnii Fourn. 


Cg. Longest segments 1. 5-10 mm wide at widest point Ci. 


Ci. Distance from midrib to midrib at base 10-21 mm G. 
Cj. Longest segments about 5 cm long, about 6 times 
as long as wide; rootstock short, dark; stipe 
narrowly winged. . 28. P. leucosticton Kunze 
Cj. Longest segments 4.5-14.5 cm long, about 12 
times as long as wide, 4-9 mm wide . 
aes . 3. P. bolivianum Rosenst. 
Ci. Migtancs Sethi paratib to ade at base of segments 
2-10 mm; longest segments l-7 cm long Ck. 
Ck. Segments gradually tapering or acute or tip, the 
longest 4-6 mm wide, 1.5-6 cm long; stipes 
20-25 cm long, glabrous or with long hairs at 
base; scales of rootstock dense, brown 
. . 166. G. transiens (Lindm. \Sopmione 
Ck. Sesments abruptly tipped, rounded Cl. 
Cl. Segments 10-13 mm long ; 
: 126. G. ambigens (Gopel. |. Seymours 
Cl. Segments 2. 5-4 cm long, margins almost 
parallel; stipes pendent, not jointed to root- 
stock 165. G. Tmesipteris (Maxon) Seymour 
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Bn. Axis beneath abundantly hairy or scaly or both, sometimes 


chaffy Cm. 


eps p= l9 


Cm. Segments with scales beneath Cn. cp. p. 23 


Cn. Surface of midrib of segments beneath clearly visie 
ble Co. 


Go, 


Segments 4-16 mm wide, 2.6-+13 cm long, entire; 
scales and tomentum beneath segments dense, 
obscuring surface; segments without hairs, 4-5 
mm wide, 2.626 cm long, margin turned under; 
veins netted... . . 35. P. macrolepis Maxon 


. Segments acute, longest ones 1-4 mm wide, l- 


2.5 cm long, undulate-crenate or serrate; space 
between segments 1-2 mm; segments 1-3 mm 
wide, 1.5=2.5 cm long; segments not serrate 
near tip; stipe much shorter than blade; veins 
rarely forked near tip . 24. P. cryptocarpon Fée 


Cn. Surface of midrib of segments beneath covered. ob- 
scured or hidden by scales or hairs or both Cp. 


Cp. 


Cp. 


Segments with long hairs or hair-like scales as 
well as wider scales beneath, their upper sur- 
face densely hairy and scaly; segments 3-5 mm 
wide, 1.5-8 cm long Cq. 
Cq. Midrib not visibly raised; segments 1.5-5 cm 
Mongorene. o... . 38 BP. Roser Mazen 
Cq. Midrib vai aitety waveud although c covered by 
scales and hairs; segments 3.5=5 cm long . 
. 39. PB. sanctae-rosae (Maxon) C. Chr. 
Segments with no long hairs beneath except 





sometimes on margin, their scales sometimes 

elongate; segments blunt, longest ones 2-9 mm 

wide, 0.8-4 cm long Cr. 

Cr. Stipes clustered; pinnae 93-141, 2-3 mm 
wide, 12-23 mm long, 1. 5=3(-4) mm apart; 
scales of pinnae orbicular, fringed, with 
brown center; pinnae white-dotted above. . 

. 27. BP. furfuraceum C. & S. 

Cr. senses distant; segments fewer; scales of 
rootstock closely appressed Cs. 

Cs.Scales of rootstock roundish to triangular- 
ovate; segments 3-6(-8) mm wide; sori 
deeply sunken, showing as lumps on upper 
surface... . 36. P. myriolepis Christ 

Cs. Scales of rootstock long-acuminate, not 
roundish ; segments blunt Ct. 
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Ct. Scales of segments beneath ovate, sometimes with 
long tip; sori sunken, showing as lumps on upper sur- 
face; segments 19-31, 3-6 mm wide, 0.8-2 cm long, 
2-8 mm apart .... . 37. P. polypodioides (L.) Watt 

Ct. Scales of segments beneath linear, peltate; sori 
scarcely sunken; segments 9-19(-21), 5-9 mm wide, 
(1. 8-)2-4 cm long, ciliate 40. P. thyssanolepis A. EB. 

Cm. Segments without scales beneath Cu. Cp. 1s ae! 
Cu. Axis with triangular scales, no hairs; segments 4mm 
wide, 4 cm long, obtuse, lower ones deflexed es 

1 oO OO" G Pion aoNPon ton Clee : Z. P. atrum Evans 

Cu.Axis with hairs, no scales, except inconcpicuous scales 
in P. hygrometricum Cv. 

Cv. Sori longer than wide; segments 10-25 mm wide, 
7.5-25 cm long . . 64. P. plectolepidioides Rosenst. 

Cv. Sori round Cw. 

Cw. Segments not ciliate Cx. 

Cx. Hairs on surface abundant, silvery; longest 
segments 2-5 mm wide, 1-4.5 cm long : 
eye - %onucPs bygrometrieum Splitg. 

Cx. aoe very few, or fine, or none Cy. 

Cy. Segments hirsute; hairs few, obscure ex- 
cept on axis and midrib; longest segments 
3-9(-13) mm wide, 1.1-6.6 cm long . 

: .22. P, Hartwegianum Hk. 

Gy. Be oiactita glabrous or ‘puberulent, widened 
at base on both sides, with very fine hairs 
or none on both surfaces, 6-13(e19) mm 
wide, 2.5-8(4-10.5) cm long; stipes distant, 
strawecolored . 66. P. plesiosorum Kunze 

Cw. Segments ciliate Cz. 

Cz. Longest segments 1.1-3.5 cm long Da. 

Da. Longest segments 4-5.5 mm wide, 1.1-2.5 
cm long; stipes clustered, 10-18 cm long; 
scales of rootstock attenuate AN at 

148. G. meridensis (Klotzsch) Seymour 

Da. Longest segments 7-8 mm wide, 2.5-3.5 
em long®. .°. ». 63.--P.:mindense Sodiro 

Cz. Longest segments 5-20 cm long Db. 

Db. Hairs or scales on surface of segments; 
longest segments 8-15 mm wide, 5-12 cm 
long; scales of rootstock almost black 

- -49. P. chnoodes Sprengel 

Db. aice confined to axis and principal veins 

Dee 
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De. Longest segments 15-18 mm wide, 10-20 cm long; 
segments crenate, glabrous on surfaces except on 
veins, at least the lower narrowed at base; stipes 2.5 


mm thick, = - cm ape rootstock 8-10 mm thick 
...i9. BP. biauritum Maxon 


Dc. Longest detent cee mm wide, 7-7.5 cm long, 12#14 
times as long as wide ... MPS 
8. P. eurybasis C. Chr. var. villosum Evans 


SYNOPSIS OF SECTIONS 


The division into genera and sections is as in the United States 
National Herbarium: 


Genus Polypodium Genus Grammitis 
Section Polypodium Section Grammitis 
Section Marginaria Section Xiphopteris 
Section Microgramma Section Cryptosorus 


Section Goniophlebium 
Section Pleopeltis 
Section Niphidium 
Section Campyloneurum 
Section Phlebodium 

Synopsis of classification. 

A. Stipes jointed to rootstock; rootstock stout, fleshy, densely 
scaly; pinnae abscissile from axis; spores monolete, not 
green; hairs short, septate, glandular or flaccid B. 

B. Veins if branching not rejoining . . . . Section Polypodium 
B. Veins anastomosing with included veinlet(s), except in 
some species of Marginaria C. 
C. Included veinlet 1; blades deeply lobed or pinnate; scales 
of blade peltate at base; sori in] row between midrib 
and margin D. 
D. Pinnae articulate to axis; veins netted at least some- 


TIMES: 592. AS. Beh Peel. MOE CEION contophieoum 
D. Pinnae not articulate; veins free or netted... 
ae Oe siielis, st wo) Seven tei WCCELONm ie: rginaria 


C. Included weinilets 2 or more E. 
E. Scales of rootstock peltate at base F. 

F. Sori in 1 row between midrib and margin; scales 
not ciliate; blades entire; rootstock long-creeping, 
scaly; P. angustum is an exception in being deeply 
pinnatifid G, 

G. Fertile narrower or wider than sterile blades . 


eames 0 © © «© « «© + « SECtion Micfrorramma 
G. Fertile eee sterile blades usually similar... 
untae o +s « « SeCtiOn Pleooeuas 
[2h] 
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F. Sori in 2 or more rows between midrib and margin; 
scales of rootstock longeciliate; rootstock short- 
ereepine as = is . ... . Section Niphidium 

E. Scales of rootdkorle. not peltate lee 
H. Blades usually entire, rarely pinnate . 
. Section Eoaa orients 
H. Blade “deeply pinnate to sade wing and rounded sin- 
uses; rootstock creeping, stout, scaly; segments en- 
tire; veins anastomosing ... . Section Phlebodium 
A. Stipes not jointed to rootstock; rootstock shortecreeping or 
erect; spores trilete, green; hairs spreading, rigid, dark, 
elongate, Vecelled I; 5. . . >. - » «Genus Grammiuitis 
I. Blades entire, or lobed less oe 1/2 way to axis; veins ane 
astomosing with no included veinlets in some species, in 
others not anastomosing ....... . Section Grammitis 
I. Blades deeply lobed or pinnate J. 
J. Vein and sorus 1 in each segment; vein simple or once 
HOEK! sli 2. : 5 < 2% ++ a. wection aphopteris 
J. Veins and sori Ae or more in each segment; veins pinnatee- 
ly branched; P. sectifrons is an exception in having 
netted veins; bases of blade narrowed Section Cryptosorus 


ANNOTATED LIST 


Such synonomy is given as has been necessary to deal with in 
preparing this article. 

The following species are arranged by genera and sections as 
in the United States National Herbarium. 


Genus POLYPODIUM, section POLYPODIUM. Blades pinnate 
or deeply pinnatifid. 


adelphum campto- dissimile macrodon 
aequale phyllarium eurybasis pectinatum 
Alfredii Christensenii fissidens Plumula 
atrum consimile fraternum ptilodon 
bolivianum cupreolepis Hartwegianum subpetiolatum 
dispersum hygrometricum ursipes 


For fuller information of the following species, see Evans, In- 
terspecific Relationships in the Polypodium pectinatum-plumula 
complex, Ann. Mo. Bot. Gard. 55:193-293. 1968. 

Yr. P. Alfredii Rosenst., Fedde Repert. 22:15. 1925. 
Mexico, Guatemala, endtene (GH), Costa Rica (GH). 

2. P. atrum Evans, Ann. Mo. Bot. Gard. 55:237. 1968. 
Mexico (GH), British Honduras (GH), Guatemala, Honduras (GH). 
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Genus POLYPODIUM, section POLYPODIUM. 

3. P. bolivianum Rosenst., Fedde Repert. 5:236. 1908. 

P. Carpinterae Rosenst., Fedde Repert. Nov. Sp. 22:16. 1925. 
S. Mexico, Guatemala (US), Honduras (US), Costa Rica (US), 
Panama (GH, US), n. S. A. 

4. P. camptophyllarium Fee, Mem. Foug. 8:86. 1857. 
Holotype: Colombia, Norte de Santanger, Schlim 128 (P); iso- 
types (BR,G,K). The only var. known in Central America is 
var. camptophyllarium. Costa Rica, Panama, W.I., s. Brazil. 

5. P. consimile Eaton, Mem. Amer. Acad. n.s. 8:198. 1860. 
The only var. known in Central America is var. consimile. 
Some specimens of this species were previously ident. as P. 
Plumula. Main axis either hairy or nearly glabrous. Pinnae 
5-11 mm wide, 2-7.5 cm long, "obtuse to rounded", PLATE 2 
Guatemala (GH, US), Costa Rica (GH, US), Panama, W. I., Ven- 
ezuela, Colombia. 

Nicaragua, Madregara, Mt. Liveco, Atwood 3027 (VT). 

6. P. cupreolepis Evans, Ann. Mo. Bot. Gard. 55:224. 1968. 
Holotype: Costa Rica, Brade & Brade 697 (S-PA); isotype (US). 
Some specimens originally ident. P. Plumula or P. pulchrum. 
Mexico, Guatemala (GH, US), Honduras (US), Salvador (US), 
Costa Rica (GH). 

Nicaragua, Dept. Matagalpa, Sta. Maria de Ostuma, WMW 

23364 (US), 23475 (US). 

Hill, Dept. Jinotega, 1/4 mile N of Jinotega, alt. ca. 3500 

ft., Howard 79 (US). 

Dept. Rio San Juan, San Bartolo, Seymour 6193 (ENAG, 

SEY, SMU, BM, GH, F, MO, UC, NY, WDP). 
7. P. dispersum Evans, Amer. Fern Journ. 58:173. 1968. 
Commonly distributed as P. elasticum or P. Plumula. 
Florida (FLAS), Mexico, British Honduras (GH), Guatemala (GH, 
US), Honduras (GH, US), Costa Rica (GH), W. I1., n. S. A. 

8. P. eurybasis C. Chr., Kungl. Srolask Vetens., Akad. 
Handl. Ill, 16 (2):71, t.16, f.12¢13. 1937. Lowest pinnae 8-15 
mm long or longer. Pinnae without scales. Scales of axis ine 
conspicuous. The following key is adapted from Evans, Ann, Mo. 
Bot. Gard. 55:243. 1968. 

a. Axis densely villous; scales of rootstock entire .. Perio 
Tey hott sore be Diec ee 
As pears subglabrous to thinly pilose; scales of rootstock entire 

to inconspicuously fimbriate b. 

b. Veins 1(-2)-forked; segments straight, crenate or crenul- 
ate; scales of rootstock red-brown. inconspicuously fim- 
pinnate Ere sbetelr'.< var. glabrescens (Rosenst. ) Evans 

b. Veins 2-forked; segments straight or drooping at tip, cren- 
ulate; scales of rootstock dark red-brown, entire to incon- 
spicuously fimbriate ...........- var. eurybasis 
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Genus POLYPODIUM, section POLYPODIUM, cont. 

Var. eurybasis. Costa Rica (FLAS). Var. glabrescens (Rosen- 

st.) Evans, l. c., p. 244. Costa Rica (GH, US) to Bolivia. Var. 

villosum Evans, l. c. p.245. Costa Rica (FLAS, US), Canal 

Zone (US) to Bolivia. 

9. P. hygrometricum Splitgb., Tijdschr. Nat. Gesch. 7:409. 
1840. P. truncatulum Rosenst., Fedde Repert. 9:343. 1911 as 
var. of P. hygrometricum. Segments 2-5 mm wide, 10-45 mm 
long. Commonly ident. originally as P. truncatulum Rosenst. 
S. Mexico, Guatemala (US), Honduras (US), Costa Rica (GH, 
MO, US), Panama (GH, US) to w. Bolivia. 

Nicaragua, Sierras de Managua, Piesal Pacifico, Chaves? 1089. 
(US): Chaves 7, ident. originally as P. pectinatum L. var. 
truncatum Rosenst. 

10. BP. pectinatum L., Sp. Pl. 2:1085. 1753. 

For fuller description, see Maxon, Flora of Porto Rico and the 

Virgin Islands 6:412.1926. Illustrated: Lasser, Flora de Vene- 

zuela 1(2): t.185. 1969. Florida (FLAS), British Honduras 

(GH), Guatemala (GH), Honduras (GH), Costa Rica (GH), Pan- 

ama (GH), W. I., n.w. S, A. Costa and surfaces "puberulous". 

Evans. 

ie. Plumula H. & B. ex Willd.,; Sp. 5:178. 1810. 

P. elasticum Rich. ex Desv. 1827, non Bory ex Willd. 1810. 

Pe pulchrunrM, & G., Mem. Act. Brux. 15:41, €.8, £.2. 1842. 

Photo of type (GH). Many specimens formerly det. P, pectin- 

atum have been corrected to this species by Evans. Axis and 

midribs black. Scales of rootstock triangular, lustrous, red- 
brown. P. Plumula may be distinguished from a very similar 
species, Se dispersum, as follows: 

A. Basal segments not deflexed; veins l-forked . . P. Plumula 

A. Basal segments deflexed; veins 2-forked ...P. dispersum 

Florida (FLAS), Mexico, British Honduras (US), Guatemala 

(GH), Honduras (US), Salvador (GH, US), Costa Rica (GH, US), 

Panama. Ws T,, nh. S.A. 

Nicaragua, between Jinotega and Matagalpa, Bunting & Licht 

973 (GH). 
Boaco, Atwood 3820 (SEY, GH). PLATE 3 

12. P. ptilodon Kunze, Linnaea 9:42. 1834. 

The only var. known in Central America is var. caespitosum 

(Jenman) Evans, Amer. Fern Journ. 58:170. 1968. Many spe- 

cimens of this species, det. Evans, were formerly det. P. pec- 

tinatum. Florida (FLAS), e. Mexico, Honduras, Greater An- 
tilles. 
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Genus POLYPODIUM, section POLYPODIUM, cont. 
For fuller information of the following species, see Maxon, 
Gontr. U:>S: ‘Nat. Herb. 8:271=276. 1903. 

13. P. adelphum Maxon, Contr. U. S. Nat. Herb. 8:275, 
t.62. 1903. Illustrated. Type: Mexico, Chiapas (GH). Guate- 
mala (GH, US). Some specimens of this species were formerly 
det. P. subpetiolatum. 

14. P. aequale Maxon, Contr. U. S. Nat. Herb. 8:273. 1903. 
Guatemala (GH). 

15. P. fissidens Maxon, Contr. U. S. Nat. Herb. @:275, fo 
f. 4. 1903. Illustrated. Guatemala (GH, US). 

16. P. fraternum C. & S., Linnaea 5:608. 1830. 

Mexico (FLAS), British Honduras (GH, US), Guatemala (US), 
Honduras (GH, US), Calif. (FLAS). For fuller information, see 
Maxon, Contr. UW. (S. Nat. Herb: $2276. 1905 

17. P. macrodon Hk., Sp. 4:218. 1862, non Reinw. 1867. 

P. legionarium Baker in Hook. & Baker, Syn. Fil. 337. 1868. 

See Maxon, Contr. U. S. Nat. Herb. 8:275. 1903. Guatemala 

(GH, US), Honduras (US), Costa Rica (US), Canal Zone (US). 

Nicaragua, San Carlos, Dept. Rio San Juan, Atwood 2019 
(ENAG, SEY, SMU, BM, GH, F, MO, UC, NY). 

18. P. subpetiolatum Hk. in Bentham, Pl. Hartw. 54. 1840. 
For description, see Maxon, Contr. U. S. Nat. Herb. 8:271. 
1903, also Knobloch & Correll, Ferns of Chihuahua 144. Illus- 
trated p. 136. Costa Rica (GH). 

Nicaragua, San Bartolo, Dept. Rio San Juan, Seymour & Robe 
bins 6165 (ENAG, SEY, SMU, BM, GH, F, MO, UC, 
NY, MICH). 


Remaining species of section POLYPODIUM. 

19. P. biauritum Maxon, Contr. U. S. Nat. Herb. 13:9. 1909, 
where fully described. Guatemala (US), Costa Rica (US). 
The 2 specimens from Guatemala have lowest pinnae as long as 
any, or damaged so that one cannot tell. The 1 specimen from 
Costa Rica has lowest pinnae 2.5 cm long as compared to the 
longest which are 9 cm long. Of all specimens, longest pinnae 
9-11 mm wide, 8-ll cm long, attenuate. Guatemala, Costa Rica. 

20. P. Christensenii Maxon, Contr. U. S. Nat. Herb. 13:10. 
1909, where fully described. Guatemala (US). 

21. P. dissimile L., Syst. Nat. ed. 10, 2:1325. T75y) 
PP sororium H. é& 6. in Willd.) (Sp. S91) Slo; 

For fuller information, see Maxon, Fl. Porto Rico and the Vir- 
gin Islands 413. 1926. Guatemala (GH, US), Honduras (GH, US), 
Costa Rica (GH, US), Panama (GH, US), Jamaica (FLAS). In 
Ind. Fil. 523, P. dissimile is printed in italics, indicating 
doubt. P. dissimile Griseb., Fl. British W. Indies, 1864, is 
given asa synonym of P. sororium. Buta later publication by 
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Genus POLYPODIUM, section POLYPODIUM, cont. 
Maxon in Fl. Porto Rico 6:413. 1926, records P. sororium as 


a synonym of P. dissimile L. Some specimens of this species 
were originally det. P. Plumula. 

Stipes "subdistant. '' Lowest pinnae 19-40 mm long, some- 
times much shorter than the longest; longest pinnae 8. 5-14 cm 
long. Pinnae quite separate. Frequent lobing of lower pinnae 
is very distinctive. Nicaragua, Castillo, along La Juana 
River, [Dept. Rio San Juan], Shimek s.n. (MO). 

Volcan Mombacho, Dept. Granada, Atwood 3906 (SEY, 
SMU, GH, MO). PLATE 1 

22.P. Hartwegianum Hk. in Bentham, Pl. Hartw. 54. 1840. 
For description, see Knobloch & Correll, Ferns of Chihuahua 
140, pl. 44, £f.4. 1962. Pinnae 2-13 mm wide. 
Guatemala (GH), Salvador (US), Costa Rica (US). 

23.P. ursipes Moritz, Linnaea 36:135. 1869. 
Lowest pinnae 1.5-2.5 cm long. Costa Rica (FLAS). 


Genus POLYPODIUM, Section MARGINARIA. Blades deeply 
pinnatifid or divided to axis. The following species, which are 
free-veined are treated (except P. montigenum) by Maxon, 
Cogte.Wis S. Nat. Herb. 17:557-579. 1916, q. v. for fuller 
information. 

cryptocarpon furfuraceum montigenum  platylepis 
fallax leucosticton murorum plebejum 
Friedrichsthalianum Lindenianum 

24. P. cryptocarpon Fee, Mem. Foug. 8:88. 1857. 

P: Skinneri Hk., Sp. Fil. 4:214, pl. 276B. 1862. Ind. Fil. 
Corrig. 2:56 and Maxon, Contr. U. S. Nat. Herb. 17:562. 1916. 
make P. Skinneri a synonym of P. cryptocarpon Fee. 

S. Mexico (US), Guatemala (US), Honduras (US). 

25. P. fallax C. & S., Linnaea 5:609. 1830. Mexico, Brit- 
ish Honduras (GH), Guatemala (GH), Honduras (GH), Costa 
Rica (FLAS, GH). 

26P. Friedrichsthalianum Kunze, Farnkr. 2:55, t.123. 1850. 
Illustrated. Guatemala (GH), Costa Rica (GH). 

Nicaragua, Chontales, reported by Hemsley, Biol. Cent. Am. 
111:658. 
La Luz-Siuna, Dept. Zelaya, Bunting & Licht 641 (GH). 

27.P. furfuraceum C. & S., Linnaea 5:607. 1830. 

In Contr. U. S. Nat. Herb. 17:557. 1916. Illustrated as 
P. Macbridense Shimek, Bull. Iowa State Univ. 4:200. 1896. 
Stipes shaggy, 1-8 cm long. Mexico, Guatemala, Salvador, 
Costa Rica (FLAS, GH), Panama (GH), Peru. Maxon, Contr. 
WemowNat.. Gerb., 24:60: 

Nicaragua, N of Jinotega, Howard 70 (US); E of Jinotega, alt. 
3200 ft., Howard 188 (US). 
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Genus POLYPODIUM, Section MARGINARIA, cont. 

Tuma, Dept. Matagalpa, Seymour 4036 (VT). 

Castillo, Dept. Rio San Juan, Shimek, as P. Macbridense, 
Bull. Iowa State Univ. 4:200. 1896. 

28.P. leucosticton Kunze ex Klotzsch, Linnaea 20:380. 1847; 
non Fée 1852. P. remotum Desv., Prodr. 232. 1827; non Bak- 
er, LOLL: Guatemala (GH), Costa Rica (FLAS, GH), n. S. A. 

29.P. Iindenianum Kunze, Farnkr. 2:33, t.134. 1851. Illus- 
trated. Epiphyte similar to P. Friedrichsthalianum.PLATE 4 
S. Mexico, British Honduras, Guatemala, Honduras, Costa Rica 
Nicaragua, Sierra de Managua, hacienda Las Dehisas, Garnier 

1459 (GH); 900 m, Grant, 1027 (GH), 1041 (GH). 
Siuna, Dept. Zelaya, Atwood 3163 (SEY, SMU, GH, F). 
Tuma, Dept. Matagalpa, Seymour & Atwood 4033 (ENAG, 
SEY, SMU, BM, GH, F, MO, UC, NY, WDP, MICH). 
30.P. montigenum Maxon, in Yuncker, Field Mus. Bot. 17: 
306. 1938. 
Type: Costa Rica, Maxon & Harvey 8479, 1, 182,092 (US). 
Scales of rootstock closely appressed-imbricate, lance-~subul- 
ate, 1-1.5 mm wide, 3-5 mm long. Axis deciduously paleace- 
ous. Fertile pinnae linear, 2-4 times their width apart, most- 
ly 4-7 mm wide, acutish, sterile ones closer, wider, 7-10(-15) 
mm wide near middle, narrowed toward base, attenuate toward 
tip. Pinnae often toothed irregularly, bluntly. Sori sunken. 
Description mostly from Maxon, l.c. 
Honduras, Costa Rica, Panama. 

31. P. murorum Hk., Ic. Pl. t.70. 1837. Illustr: Eaecem eee 
de Venezuela 1(2), t. 188. Costa Rica (GH), Colombia, Ecua- 
dor. 

32. P. platylepis Mett. in Kuhn, Linnaea 36:137. 1869. 
Guatemala (GH), Costa Rica (GH). Acc. Maxon, stipes ''long, 
slender, shaggy", tips of pinnae ''serrate"'. 

33.P. plebejum C. & S., Linnaea 5:607. 1830; including var. 
Cooperi Baker, Journ. Bot. 25:25. 1887. Sori deeply sunken, 
Perhaps some varieties are toothed. Those examined are en- 
tire. Mexico (MO, US), Guatemala (GH, MO), Honduras (GH, 
MO), Salvador (GH), Costa Rica (FLAS, GH, MO), Panama (GH). 
Nicaragua, between Matagalpa and Jinotega, alt. 4000-4500 ft., 

Bunting & Licht 996 (GH). 
Summit of Mombacho, alt. 1600 m, Grant 817 (GH). 
Sierras de Managua, alt. 800 m, Grant 998 (GH). 
Mombacho, Dept. Granada, MHV 7783 (GH); Atwood 3905 
(SEY, GH): Marshall & Neill 6725 (ENAG, SEY, SMU, 
GH, MO): Seymour 6097 (SEY), 
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Genus POLYPODIUM, section MARGINARIA. Blades deeply 
pinnatifid. Net-veined species. 
Bombycinum myriolepis Rosei thyssanolepis 
macrolepis polypodioides  sanctae-rosae 
For fuller information of the following species, see Maxon, 
Gontrs) U.S! Nat. Herb. 17:579-596. 1916. 

34.P, Bombycinum Maxon, Contr. U. S. Nat. ipkeSeloj, IW 7/eaSA- 
1916. Panama (US). 

35P. macrolepis Maxon, Contr. U. S. Nat. Herb. 17:584. 
1916. Costa Rica (GH, US), Panama (GH, US). 
Sori less deeply sunken than in P. myriolepis. 

36P,. myriolepis Christ, Bull. Soc. Bot. Belg. 35:224. 1896. 
Bull. Boiss. 4:661. 1896. For name, see Maxon, Contr. U.S. 
Nat. Herb. 17:581-2. 1916. 
Costa Rica (FLAS, GH, US), Panama (GH, US). 


37.P. polypodioides (L.) Watt, Canad. Nat. ser. 2, 3:158. 
1867. For fuller information, see Weatherby, Contr. Gray 
Herb. 124:22-35. 1939. Stipes densely scaly. The following 
key is adapted from that by Weatherby, 1. c. Illustr. Lasser, 
Fl. de Venezuela 1(2), t. 188. 

a. Scales all strongly finbriate-serrulate; upper surface of 
blades with scattered scales; veins often almost completely 
anastomosing b. 

b. Scales of blades beneath prevailingly ovate to ovate-lanceo- 


lates acute to acuminate .. 5. : 0. var. polypodioides 
b. Scales of blades beneath with ovate dilated base and con- 
spicuous subulate tip ... var. Burchellii (Baker) Weath. 


a. Scales of blades beneath entire or only shallowly and minute- 
ly serrulate, only part of the veins anastomosing; scales of 
rootstock somewhat finbriate-serrulate, with blackish scler- 
otic central band; scales of blades closely appressed; well de- 
veloped fronds more than 10 cm tall c. 

c. Upper surface of blades glabrous; scales beneath prevail- 
ingly orbicular to deltoid-ovate, obtuse or acute 


> ocho Mc SIL ceo naem ies . . var. Michauxianum Weath. 
c. Upper surface of blades sparsely scaly; at least some 


scales beneath, particularly the marginal, with small di- 

lated basal aa abruptly contracted into a long acicular 

1 ES nee ee er a var. aciculare Weath. 
Var. po Wipddioides: een British Honduras, Nicaragua, 
Costa Rica, W. I., Venezuela. 
Var. aciculare Weath:, Contr. Gray Herb. 124:33. 1939, 
Mexico (FLAS), British Honduras (US), Guatemala (FLAS, GH, 
US), Honduras (GH, US), Salvador (GH, US), Costa Rica (GH, US), 
Panama (GH, US). 
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Genus POLYPODIUM, Section MARGINARIA, cont. 

Var. Burchellii (Baker) Weath., Contr. Gray Herb. 124:29. 
1939. Britsh Honduras (GH), Guatemala (GH), Honduras (GH), 
Costa Rica (GH), Panama (GH), n. S. A. Weatherby reports 
Utd! en se AeOlyc 


Nicaragua, Omotepic, [Dept. Rivas], Wright (GH). 
Managua, Chaves ? 44 (A). 
Hacienda El Rodeo, 15 km from Managua, Garnier 1457(GH) 


Hacienda El Crucero, sierra de Managua, Garnier 1423 (GH). 
San Cristobal, Garnier 1926 (GH). 


Granada, low hills, MHV 7621 (GH). 
Mt. Mombacho, slopes of, [Dept. Granada], alt. 400 m, 
Grant 784 (GH). 
Boaco, Atwood 1416 (VT); 3837 (NY, WDP, WIS); Moore 
1456 (SEY, SMU, GH). 
Acoyapa, Dept. Chontales, Nichols 1722 (GH, VT). 
Bluefields, Dept. Zelaya, Nichols 894 (GH, VT). 
Granada, MHV 7621 (GH, US), cited by Weatherby. 
Puerto Cabezas, Dept. Zelaya, Seymour 5931 (ENAG, 
SEY,SMU); Marshall & Neill 6583 (ENAG, BM, GH, 
F, MO, UC, NY, WDP, MICH). 
Waspan, Comarca del Cabo, Atwood 3812 (VT). 
Madregara, Mt. Liveco, Atwood 3035 (SEY, SMU). 
Siuna, Dept. Zelaya, Seymour & Atwood 3285 (SEY). 
Corn Island, Atwood 4323 (ENAG, SEY, BM, GH, F, MO). 
Var. Michauxianum Weath., Contr. Gray Herb. 124:31. 1939. 


5S. United States, Mexico, Guatemala (GH), 


Costa Rica (GH, Pan- 
ama (GH). 


38.P Rosei Maxon, Contr. U. S. Nat. Herb. 17:594. 1916. 

Honduras (GH). 

39.P, sanctae-rosae (Maxon) C. Chr., Ind. Fil. Suppl.I, 62. 
1913. Goniophlebium sanctae=rosae Maxon, Contr. U. S. Nat. 
Herb. 13:8. 1909, where fully described. 

Nicaragua, N of Jinotega, Howard 68 (US). 
40.P. thyssanolepis A. Br. 


Guatemala, Salvador. 


ex Klotzsch, Linnaea 20:392.1847. 
For description, see Knobloch & Correll, Ferns of Chihuahua 
144. Guatemala (GH, US), Honduras (GH, US), Costa Rica (GH, 


US), W. I. (FLAS). Illustr. Lasser, Fl. de Venezuela 1(2), 
ta Los: 


Genus POLYPODIUM, 


section MICROGRAMMA. Blades entire. 
ciliatum Palmeri Filoselloides 
lycopodioides 


persicariaefolium tectum 


41.P. ciliatum Willd., Sp. 5:144. 1810. Illustr. Lasser, Fl. 
de Venezuela 1(2), t. 182. 
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Genus POLYPODIUM, section MICROGRAMMA, cont. 
British Honduras (US), Guatemala (GH), Honduras (GH), Costa 
Rica (FLAS, GH), Panama (GH, US). 
Nicaragua, Sangsanta District, Schramm 32 (US). 
Siuna, Dept. Zelaya, Atwood 3110 (VT). 
Rama, Dept. Zelaya, Nichols 586 (VT). 
Bluefields, Dept. Zelaya, Molina 2061 (US). 


eeutalycopodioides L., Sp. Pl. 2:1092. 1753. 

P. salicifolium Willd., Sp. Pl. 5:149. 1810, non Vahl 1807. 

Phymatodes prominula Maxon, Contr. U. S. Nat. Herb. 10: 

501. 1908. Polypodium prominula C. Chr., Ind. Fil. Suppl. 

I, 61. 1913. Type: Venezuela, Margarita, Johnston 155 (US). 

For fuller description, see Maxon, Fl. Porto Rico 6:417. 

1926. Illustr. Lasser, Fl. de Venezuela 1(2), t. 182. 1969. 

British Honduras, Guatemala (FLAS), Honduras, Costa Rica 

(FLAS), Panama (GH, US), Trinidad, Venezuela. 

Nicaragua, Greytown, [San Juan del Norte], Wright, sn. US). 
Mosquito Coast, [Dept. Zelaya], Schramm (US). 
Braggman's Bluff, [Dept. Zelaya], Engelsing (US). 
Bluefields, Dept. Zelaya, Nichols 382 (GH, VT). 

Rama, Dept. Zelaya, Atwood & Moore 467 (SEY, F, GH). 
Volcan Mombacho, Dept. Granada, Robbins 6098 (SEY). 
Rama, Vept. Zelaya, Nichols 585 (ENAG, SMU, GH, MO, 
NY, BM); 903 (VT). 
Puerto Cabezas, Dept. Zelaya, Marshall & Neill 6584 
(ENAG, SEY, SMU, BM, F, MO, UC, NY). 
San Juan del Norte (Greytown), Atwood 5234 (SEY, GH). 
Greytown, [Dept. Rio San Juan], Wright, s.n. (GH, US). 
Castillo, [Dept. Rio San Juan], reported by Shimek. 
Between Greytown & Delta, [Dept. Rio San Juan], Bunt- 
ing & Licht 864 (GH). 

43. P. Palmeri Maxon, Contr. U. S. Nat. Herb. 17:600. 1916. 
Rootstock 3-5 mm thick, its scales pale toward tip, 6-8 mm 
long. Some specimens formerly det. P. lycopodioides. 
Mexico (GH, US), British Honduras (GH, US), Guatemala (GH, 
US), Honduras (GH, US), Costa Rica (GH), Panama (GH). 
Nicaragua, Greytown, [Dept. Rio San Juan], Wright s. n (GH, 

US); Smith 2044 (GH, US). 
Sapoa, Dept. Rivas, Atwood 1889 (SEY), 
Corn Island, Atwood 4261b (SEY, GH, F). 

44P. persicariaefolium Schrader, Gétt. Gel. Anz. 867.1824. 

Panama (US). Illustr. Lasser, Fl. de Venezuela 1(2), t. 183. 
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Genus POLYPODIUM, section MICROGRAMMA, concl. 

Nicaragua, Puerto Cabezas, Dept. Zelaya, Seymour 5930 
(ENAG,SEY,SMU, BM, GH, F, MO, UC, NY, WDP, MICH). 
Corn Island, Dept. Zelaya, Atwood 426la (SEY, GH). 

45. P. piloselloides L., Sp. P..2:1083. 1753. For fallewan-= 
formation, see Maxon, Fl. Porto Rico 6:413. Illustr. Lasser, 
Fl. de Venezuela 1(2), t. 180. Guatemala (GH). 

46. P. tectum Kaulfuss, Enum. 87. 1824. 

PP. blandulum Christ, Bulls Boiss. 11, 7:2595 U0 
Costa Rica (GH, US), Panama (GH). 


Genus POLYPODIUM, section GONIOPHLEBIUM. 
Blades usually deeply pinnatifid or pinnate. 


adnatum fraxinifolium loriciforme rhachypterigium 

attenuatum Gillie sii Lowei rhodopleuron 

chnoodes glaucophyllum maritimum sessilifolium 

dasypleuron  hispidulum mindense triseriale 

falcoideum Kuhnii plectolepidiodes 

flagellare Kunzeanum plectolepis Wagneri 
loriceum plesiosorum Wiesbaueri 

ptilorhizon 


47. P. adnatum Kunze in Klotzsch, Linnaea 20:395. 1849. 
This species has more rows of sori than P. triseriale, acc- 
ording to Dr. D.B. Lellinger, private correspondence. 
Guatemala, Panama (US), n. S. A. 

Nicaragua, ''Camp Seven'', reported by Shimek. 
48. P. attenuatum H. & B. in Willd., Sp. 5:191. 1810. 
P. gladiatum Kunze, Linnaea 9:45. 1834. 
Stipe 15-30 cm long, glossy, naked. Axis and pinnae without 
hairs. Longest pinnae 9-18 mm wide, 10-15 cm long; lowest 
pinnae scarcely shorter. Sori in 1-2 rows. 
Mexico (GH), Cuba (FLAS). 
Nicaragua, Las Sierras de Managua, alt. 1000 ft., Chaves 23 


(GH). 
Granada, reported by Fournier, Bull. Soc. Bot. Fr. 17: 
Za. 1870, 


49. P. chnoodes Sprengel, Neu Entdeck 3:5, 1822. 
For description, see Maxon, Fl. Porto Rico 6:414. 1926. 
Guatemala (GH, US), Honduras (GH, US), Costa Rica (GH, US, 
Panama (GH, US), W. I. (FLAS). 
Nicaragua, Sangsangte, Segovia District, Schramm 16 (US). 

Chontales, reported by Hemsley, Biol. Cent. Am. 3:656. 
1885-1886. 

50. P. dasypleuron Kunze, Linnaea 9:43. 1834. Stipes glab- 
rous; segments with long hairs on surface beneath. Longest 
segments 5=6 mm wide, 17-23 mm long. Panama (US). 
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Genus POLYPODIUM, section GONIOPHLEBIUM, cont. 

ol; PP. faleoideum Kuhn; Hieron. , ‘Engl.’ Jahrb.) 34:533:/1904. 
Blades entire. Costa Rica (GH, US), Panama (GH, US). 

52pm. tlagellare Christ,’ Bull.“Boiss. 4:660. 1896. 

Costa Rica (US), Panama (GH, US). 

soe: fraxinifolium Jacq., Coll. 3187. 1789: Tllustr. , Lass- 
er, Fl. de Venezuela 1(2), t.198. 1969. P. fluminense Vell., 
Fl. Flum. ll, t.66. 1827, non Grammitis fluminensis Fée. 
Guatemala (GH, US), Costa Rica (FLAS, GH, US), Panama (GH). 
Nicaragua, Santo Domingo, Dept. Chontales, Atwood 3326 (SEY, 

SMU, GH, F). 
Bluefields, Dept. Zelaya, Atwood 4156 (VT). 

Mae evenlltesii C. Chr., Ind.) Fil. 529.1906. P. pubescens 
Giliiiesvex Hk: & Grev., Ic. Fil: t. 182. 1830; non L. 1759 nec 
alior. Characters in key given me largely by D. B. Lellinger. 
For description, see Capurro, R.H., Fl. de la Provincia de La 
Buenos Aires 4:232. 1968. GostayRica (WS) S72 A a(GH): 

55. P. glaucophyllum Kunze in Klotzsch, Linnaea 20:393. 
1847. Exceptional for this section in having entire blades. 
Illustr., Lasser, Fl. de Venezuela 1(2), t.183. 1969. 

Costa Rica (FLAS, GH, US, USF), Panama (US). 

56. P. hispidulum Bartlett, Proc. Amer. Acad. 43:48. 1907. 
Type: (GH). 

Mexico (MO, Guatemala (GH, US), Honduras (US). 

aiiweeemubnii Pourn., -Bull. Soc. Fr. 19:251. 1872. 

Costa Rica (FLAS, GH, MO, US), Panama (GH, US). 
Nicaragua, Ometepe, reported by Fournier, Sertum Nic. 251; 
and Hemsley, Biol. Cent. Am. 111:66l. 
Volcan Mombacho, Dept. Granada, Robbins 6252 (SEY). 
Santiago Volcano, Dept. Masaya, Maxon 7659 (US). 
San Bartolo, Dept. Rio San Juan, Seymour 6179 (SEY). 

58. P. Kunzeanum C. Chr. Ind. Fil. 536. 1906. Panama (US). 

B97. = joriceum L., Sp. Pl. 2:1086. 1753. BP. laetum Raddi, 
Opusce. Sci. Bol. 3:287. 1819. = P. loriceum var. For des- 
cription, see Maxon, Fl. Porto Rico 6:414. 1926. Illustr., 
Lasser, Fl. de Venezuela 1(2), t.204. 1969. Often confused 
with P. ptilorhizon from which it can be distinguished as follows: 
A. Stipes 5-9 cm long; longest segments 7-12 mm wide, (3-) 


Aeoege > (=13)iemdong*.«. 4.4: “nts woe ky) lericeundy EL: 
A. Stipes 1.5-2 cm long; longest sain cabs 5-7 mm wide at 
Base, 02. 2=2./6 cim long: .,... . oie syle ptilorhizon? Christ 


Guatemala, Honduras, Sulvadou" Costa Rica (FLAS), Panama 
(GH, US, USF), W. I. (FLAS). 
Nicaragua, Ometepe, Dept. Rivas, Wright (US). 
Between Matagalpa and Jinotega, WMW 23345, 23517, 
23525, 24830 (US). 
[35] 
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Genus POLYPODIUM, section GONIOPHLEBIUM, cont. 
Above and E of Jinotega, WMW 24754 (US). 
Santo Domingo, Dept. Chontales, Atwood 3329 (SEY, GH). 
Mombacho, Dept. Granada, MHV 7782 (US), 7775 (US). 
Bluefields, Dept. Zelaya, Danneberger (US). 

Hairs of axis sometimes sparse, sometimes limited to certain 

spots and seemingly lacking. 

60. P. loriciforme Rosenst., Fedde Repert. 22:17. 1925. 
Costa Rica (US). 

61. (Pi ewe C. Chr. 5 Ind: Fil.” 3260 1906. 

For name, see Maxon, Contr. U. S. Nat. Herb. 13:8. 1909. 
Guatemala, Honduras (GH, US), Salvador (US). 

62. P, maritimum Hieron., Engl. Jahrb. 34:527. 1904. 
Costa Rica (GH, US), Panama (GH, US). 

63. P. mindense Sodiro, Cr. Vasc. Quit. 348. 1893. 

Costa Rica (GH), Ecuador. 

64. P. plectolepidioides Rosenst., Fedde Repert. 10:278. 
1912. Costa Rica. 

65. P. plectolepis (Fée) Hk., Sp. 5:30. 1863. 

Very similar to P. subpetiolatum; they differ in venation. 
Guatemala (GH), Costa Rica (US). 

66. P. plesiosorum Kunze, Linnaea 18:313. 1844; non P. 
plesiosoros Hk.f.,Trans. Linn. Soc. Lond. 20:166. 1847. 
Illustrated, Lasser, Fl. Venezuela 1(2): t.199. 1969. 

Stipes distant. Veins anastomosing near margin. Stipes straw- 

colored, glabrous, 10-20 cm long. Mexico (FLAS, US), Hondur- 

as (US), Salvador (GH, US), Costa Rica (GH, US), Panama (GH). 

Nicaragua, Granada, reported by Fournier, Sertum Nic. 25l, 
as P. anisomeron Fee var. 

Las Nubes, S of Managua, alt. 800-900 m, MHV 7510 (US). 

Sta. Maria, [Dept. Matagalpa], WMW 23537 (US), 24779 

(US). 

67. P. ptilorhizon Christ, Bull. Boiss. Il, 5:6. 1905. 

Often confused with P. loriceum, q. v. 
Costa Rica (FLAS), Panama (GH). 
Nicaragua, W of Matagalpa, WMW 24057 (US). 

68. P. rhachypterygium Liebm., Vid. Selsk. Skr. V, 1:191. 
1849. P. Synammia (Fée) C. Chr., Ind Fil. 328. 1906. 
Illustrated in Maxon, Contr. U. S. Nat. Herb. 16:61. 1912. 
Guatemala (US), Honduras (MO). 

69. P. rhodopleuron Kunze, Linnaea 18:315. 1844. 
Pinnae entire or with long low teeth. 
Salvador (US), Costa Rica (GH, MO, US), Panama (GH, US). 
Nicaragua, Casa Colorada, alt. 850 m, MHV 7368 (US). 

70. P. sessilifolium Liebm., Vid. Selsk. Skr. V, 1:192. 1849; 


non Hk. 1862. Margins serrate or entire. Costa Rica (GH, US). 
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Genus POLYPODIUM, section GONIOPHLEBIUM, concl. 
71. P. triseriale Sw., Schrader Journ. 1800(2):26. 1801. 
P. brasiliense Poiret, Enc. 5:525. 1804, is treated inInd. Fil. 
Suppl. 3:145 & 161. 1934, as a synonym, although earlier, in 
Ind. Fil. 514. 1906, treated as distinct. 
P. fraxinifolium Jacq., Coll. 3:187. 1789, is treated as a syn- 
onym inInd. Fil. 571. The differences are given in the key. 
Stipe, axis and pinnae glabrous. Inall countries of Central 
America. 
Nicaragua, ''Camp Menochal", reported by Shimek as P. nerii- 
folium Schkuhr, Bull. Iowa State Univ. 4:198. 1896. 
Sierra de Managua, Garnier A-1210 (GH). 
Las Nubes, S of Managua, alt. 800-900 m, MHV 7487 (US). 
Casa Colorada, 850 m, MHV 7382 (US), 7387 (US). 
Santo Domingo, Dept. Chontales, Atwood 3326 (SEY); 
Seymour 3379 (VT). 
Siuna, Dept. Zelaya, Atwood 3112 (SEY, GH, MO). 
Bluefields, Dept. Zelaya, Atwood & Moore 340 (GH, VT). 
882 (VT); Nichols 392 (SEY, GH, NY). 
Rama, Dept. Zelaya, Nichols 493 (ENAG, SEY, GH, UC): 
Zelaya 468 (VT). 

725 Ph) Wagneri Mett., Ann. Sci. Nat. V,_2:255. 1864. In 
Ind. Fil. Suppl. 3:147 & 161. 1934, P. costaricense Christ, 
Bull. Boiss. 4:660. 1896, is treated as a var.; and P. flagel- 
lare Christ, Bull. Boiss. 4:660. 1896, is treated as a synonym. 
Lower pinnae much reduced according to Hk. & Bk. 

Costa Rica (GH), Panama (GH, US). 

73. P. Wiesbaueri Sodiro, Rec. 65, I1883— Invind bile y574- 
this species is treated as a synonym of P. Falcaria Kunze, 
1844. Costa Rica (FLAS, GH). 

Nicaragua, Volcan Mombacho, Dept. Granada, Atwood 5452(VT). 


Genus POLYPODIUM, section PLEOPELTIS. 

Blades usually entire. 
angustum Brunei Munchii percussum 
astrolepis fructuosum panamense pleolepis 
Bradeorum lanceolatum peltatum 
For fuller information of the following species, see Weatherby, 
The Group of Polypodium lanceolatum in North America, Contr. 
Gray Herb. 65:3-14. 1922. 

i220 astrolepis liebm., Vid. Selsk. Skr. V, 1:185. 1649. 
Mexico (GH), British Honduras (GH, US), Guatemala (GH, US), 
Honduras (GH, US), Salvador (US), Costa Rica (FLAS, US), 
Panama (US), W. I. (FLAS). 

Nicaragua, slopes of Mt. Mombacho, alt. 460 m, Grant 773 (GH). 
Sierra de Managua, hacienda El Cardon, 810 m, Garnier 
1458 (GH). 
(37] 
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Genus POLYPODIUM, section PLEOPELTIS, cont. 
Meseta de Managua, Garnier A-1208 (GH). 
Casa Colorada and vicinity, S of Managua, alt. 850 m, 
MHV 7369 (GH, US). 
Las Nubes, MHV 7474 (US). 
"Omotemped" [Ometepe], Wright, on same sheet as P. 
lanceolatum (GH, US). 
Volcan Mombacho, Seymour 6098 (SEY). 
Siuna, Dept. Zelaya, Seymour 3286( ENAG, SEY, GH, F, MO} 
75.P. fructuosum Maxon & Weath. ex Weath., Contr. Gray 
Herb: "nis. 65:12. T922. 
Guatemala (VT), Costa Rica (FLAS, GH, US), Panama (GH, US). 
Nicaragua, Jalapa, Dept. Nueva Segovia, AMN 6781 (ENAG, 
SEY, MO). 
Sta. Maria de Ostuma, Dept. Matagalpa, Seymour 2160 
(SEY, GH). 
Volcan Mombacho, Dept. Granada, Robbins 6251 (ENAG, 
SEY, SMU, BM, GH, F, MO, UC). 
6. Po lanceolate Tr. sp. Pi. 2 10ee. Lvs. 
The following key is abridged from Weatherby, Contr. Gray 
Herb. 65:3-14. 1922. Illustr. Lasser Fl. de Venezuela l(2) t. 192. 
a. Scales of rootstock 1.5-2 mm long, black with pale margins; 
trichomes usually abundant, conspicuous; orbicular scales of 
blade beneath sparsely shortedenticulate ....... 5... 
Cec ti ORCAS sell dceh Comes. WC var. trichophorum Weath. 
a. Beales of rootstock from black with pale margin to pale- 
brown and one-colored; trichomes rarely conspicuous; orbi- 
cular scales of blade beneath conspicuously erose-serrulate b. 
b. Blade more or less translucent; veins prominent beneath; 
scales of rootstock 1.5-2 mm long, often pale except dark 
spot incenter .... var. crassinervatum (Fee) Weath. 
b. Blade opaque; veins sunken or rarely prominent; scales 
of rootstock dark in center c. 
c. Stipe terete; larger scales of rootstock 2-4 mm long, 
rarely smaller, lanceolate to lanceeattenuate...... 
Oa date ee ee ele ret aa ee in ... var. lanceolatum 
c. Stipe flattened; larger scales of rootstock 1.5-2 mm 
long, lanceolate or ovatedanceolate .......24.6-. 
P'S Dg he on sae aa te eee var. complanatum Weath. 
Var. lanceolatum. Mexico, Costa Rica (FLAS), Panama, W. I. 
Nicaragua, without definite locality, Wright (GH). 
Near Sta. Maria de Ostuma, Dept. Matagalpa, WMW 23499 
(US), 24786 (US); Porter 1218 (GH), 1220 (GH). 
Sierras de ''Suanaglua"', Chaves (US). 
N of Jinotega, alt. about 3500 ft., Howard 77 (US). 
Ometepe, |Dept. Rivas], Wright (GH). 
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Genus POLYPODIUM, section PLEOPELTIS, cont. 
Var. complanatum Weath., Contr. Gray Herb. 65:8. 1922. 
Costa Rica (GH, US), Panama (GH, US). 
Var. crassinervum (Fée) Weath., Contr. Gray Herb. 65:8. 1922. 
Mexico, British Honduras (GH), Guatemala (GH, US). 
Var. trichophorum Weath, Contr. Gray Herb. 65:8-9. 1922. 
Mexico, Guatemala (GH, US), Honduras (US), Costa Rica (GH, 
US). 

77. P. panamense Weath., Contr. Gray Herb. 65:13. 1922, 
Panama (GH, US). 

78. P.peltatum Cav., Descr. 244. 1802. 
P. polylepis Roem. ex Kunze, Linnaea 13:13]. 1839. 
Var. peltatum is densely scaly beneath, not known in Central 
America. 
Var. anterjectum Weath., Amer. Fern Journ. 34:17. 1944, 
with scales less dense beneath is the only var. known in Cen- 
tral America. Mexico, Guatemala (US). 


Section Pleopeltis, cont. The following species are not 
treated in reference given above. 

79. P. angustum (H. & B. in Willd.) Liebm. Vid. Selsk. Skr. 
V, 1:186. 1849. Exceptional in this section of Polypodium in Cen 
tral America in having blades deeply pinnatifid with narrow seg- 
ments. So similar to P. sectifrons Kunze that C. Chr., Ind. 
Fil. 662, treats P. sectifrons as a var. of P. angustum, where 
as other more recent authors put the two into separate general, 
-P. angustum into Polypodium and P. sectifrons into Grammitis. 
Guatemala (GH, US), Honduras (GH, US), Salvador (GH, US). 
Nicaragua, Sta. Maria, [Dept. Matagalpa], WMW 23539 (US), 

24784 (US). 

50, P. Bradeorum Rosenst., Fedde Repert. 10:279. 1912. 
Exceptional for this section of Polypodium in Central America 
in the blades being sometimes entire, sometimes pinnate, or 
pinnatifid. 

British Honduras (GH), Costa Rica (GH, US). 
Nicaragua, Sangsanta, Segovia District, Schramm 22 (US). 

GIy Ps sBrunei Werckle in Christ, Bull. Soc. Bot. Geneve II, 
ip2Zieelooon. Gosta Rica, Panama (GH; US). 

82. P. Munchii Christ, Bull. Boiss. Il, 3:147. 1903. Illus- 
trated, Copel., Am. Fern Journ. 43:16. 1953. 

Guatemala (GH, US), Salvador (US). 

So. 2. pereussum.Cav., Descr:, 743. 1802: Dlustr., Lasser 

Fl. de Venezuela 1(2), t. 192. 1969. 
British Honduras (GH, US), Guatemala (GH, US), Honduras (GH, 
US), Costa Rica (FLAS) (US), Panama (US). 
Nicaragua, Sta. Maria, Dept. Matagalpa, WMW 2334 (US). 
Ma suqua [Managua? ], ewe 1826 (GH). 
39 
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Genus POLYPODIUM, section PLEOPELTIS, cont. 
Santo Domingo, Dept. Chontales, Seymour 3380 (VT). 
Francia Sirpi, Comarca del Cabo, Atwood 4796 (VT). 
Siuna, Dept. Zelaya, Atwood 3117 (VT); Seymour 3286a(VT). 
Castillo, Dept. Rio San Juan, reported by Shimek, Bull. 
Iowa State Univ. 4:116-224. 1896. 
Greytown [San Juan del Norte], Dept. Rio San Juan, 
Wright (US).~ 
84.P. pleolepis Max. & Copel. ex Copel., Univ. Calif. Pub. 
Bot. 19:293, t.46. 1941. Type: Guatemala, Donnell-Smith 673 
(US). Rootstock creeping. Frond pinnate at least at base,with 
1-4 pairs of segments. Segments slightly widened at base and 
adnate. Sori oblong, oblique to axis. 


Genus POLYPODIUM, section NIPHIDIUM. Blade entire. 
One species in Central America. 
85.P. crassifolium L.;>Sp. Pls -2:1083,ck752% 
Pessopteris crassifolium (L.) Underw. & Maxon, Contr. U. S. 
Nat. Herb. 10:485. 1908. For fuller description, see Maxon, 
Fl. Porto Rico 6:418. 1926. Illustr. Lasser, Fl. de Venezuela, 
INA) eter, UNTER 
British Honduras (US), Guatemala (FLAS, GH, US), Honduras 
(GH), Costa Rica (FLAS, GH), Panama (FLAS, GH, USF). 
Nicaragua, Castillo, ''Camp Menocal", and Greytown, Dept. 
Rio San Juan, reported by Shimek. 
Bluefields, Dept. Zelaya, Nichols 390 (ENAG, SEY, MO, GH)! 
Madregara, near Siuna, Dept. Zelaya, Atwood 3031 (VT), 
5026 (VT). 
Santa Clara, Dept. Nueva Segovia, AMN 6857 (SEY). 
Tuma, Dept. Matagalpa, Atwood 4011 (ENAG, SEY, GH). 
Santo Domingo, Dept. Chontales, Atwood 3325 (VT). 


Genus POLYPODIUM, section CAMPYLONEURUM, 
Blades usually entire. 


anetioides occultum sphenodes 
angustifolium Phyllitidis sublucidum 
coarctatum Pittieri tenuipes 
costatum repens Weatherbyanum 
multipunctatum serpentinum xalapense 


86. P.anetioides Christ, Bull. Soc. Bot. Geneve Tele219; 
1909. Illustrated Copel., Amer. Fern Journ. 43:14, t. 1. 1953, 
as Hyalotricha anetioides. Type: Costa Rica, Candelaria, 

A. C. Brade 177. Fronds hairy. Exceptional in this genus in 
stipes not being articulate. Costa Rica (GH), Panama (GH). 
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Genus POLYPODIUM, section CAMPLYLONEURUM, cont. 
87. P. angustifolium Sw., Prodre s0n Wisse 
P. ensifolium Willd., Sp. 5:152. 1810. 
P. amphostenon Kunze in Klotzsch, Linnaea 20:399. 1847. 
P. fulgens Hieron. , Hedwigia 48:268. 1909. 
For description, see Knobloch & Correll, Ferns of Chihuaha, 
135. Illustrated p. 136. 
British Honduras (US), Guatemala (GH, US), Honduras (GH, US), 
Salvador (GH, US), Costa Rica (GH, US), Panama (GH, US, VT), 
Cuba (FLAS). 
Nicaragua, without definite locality, Chaves (US); Garnier 4562 
(GH). 
Between Jinotega and Matagalpa, 4000-4500 feet, Bunting & 
licht 1004 (GH). 
Santa Maria, Dept. Matagalpa, WMW 23313 (US), 23596 
(US), 24794 (US); Porter 1219 (GH). 
Disparate de Potter, Sta. Maria, WMW 25055 (US). 
NE of Matagalpa, road to El Tuma, WMW 24053 (US). 
Jalapa, Dept. Nueva Segovia, AMN 6782 (SEY). 
Tuma, Seymour 4037 (SEY, SMU, GH, F, MO). 
Chontales, Levy 1476 (GH); Garnier 1916 (GH). 
Mombacho, Garnier 2069 (GH); MHV 7780 (US). 
Entrance to Pantasma Valley, 20 miles N of Jinotega, 
Howard 90 (US). 
Castillo, Dept. Rio San Juan, reported by Shimek, Bull. 
Iowa State Univ. 4:201. 1896. 


88P. coarctatum Kunze, Linnaea 9:39. 1834. 
Panama (GH). Stipe 12.5 cm long. 
Nicaragua, Wright (GH). 
Chontales, reported by Fournier, Sertum Nic. 252 (as Cam- 
pyloneuron) and Hemsley, Biol. Cent. Am. 111:650. 1879. 

89. P. costatum Kunze, Linnaea 9:38. 1834; non Mett. 1857; 
non Hk. 1863. 

British Honduras (US), Guatemala (US), Panama (US), W.I. 
(FLAS). 

9.P. multipunctatum Christ, Bull. Boiss. Il, 6:51. 1906. 
Type: Costa Rica (BM). Photo of type (GH). Costa Rica (US). 
"Taches calcaires'', limestone spots. ''nervures saillantes", 
nerves prominent. 

ae. soccultum Christ, Bull. Boiss. Il, 5:7...1905. 

British Honduras (GH, US), Honduras (GH), Costa Rica (GH, US), 
Panama (GH, US). 
Nicaragua, Madregara, near Siuna, Dept. Zelaya, Atwood 31]l 
(SES GH. Fh MO. Wie): 
[42] 
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Genus POLYPODIUM, section CAMPYLONEURUM, cont. 


92.P. Phyllitidis L., Sp. Pl. 2:1083. 1753: MWlustrated, aae= 
ser, Flora de Venezuela 1(2), t. 197. 


a. Stipes none or almost none; blades acuminate or attenuate at 


CSD Gi Case een a) aos eae et ee - » » «+ + of. Phylittiais 
a. Stipes deat: ‘pieae's acute or acutish ~) . . 0) 
SOs ae es : « « «sss . £ latum (Moore) Proctor 


For fuller eiee Peon see Maxon, Fl. Porto Rico 6:417. 1926. 
Florida (FLAS), all countries of Central America. 
Nicaragua, Sierra de Managua, Rio Las Nubes, Wright (US); 
Garnier A-1225 (A). 
Between Santo Tomas and Villa Somozo, [Dept. Chontales 
or Zelaya], Bunting & Licht 1098 (GH). 

F. latum (Moore) Proctor, Check List of Jamaican Pterido- 

phytes 49. 1953. Campyloneuron latum Moore. 

93. P. Pittieri Christ, Prim. Fl. Casta Rica 3:f6. I90% 
Type: (BM). Photo of type (GH). Blades 33 mm wide, 55 cm 
long. According to original description, side-nerves 5 mm 
apart. Sorilarge, in 3 rows. Distinguished especially by 
very long stipes. Stipes black at base, jointed, solitary, 15 cm 
long. Costa Rica (GH, US). 

94. P. repens Aublet, Hist. Pl. Guian. 2:962. 1775, non Sw. 
1788. MIllustrated, Lasser, Flora de Venezuela 1(2), t.201A. 
P. brevifolium Lodd. ex Link, Hort. Berol. 2:90. 1833. 
Shimek 202 says rootstock more slender thanin P. Phyllitidis. 
British Honduras (GH, US), Guatemala (US), Costa Rica (GH, 
US), Panama (GH, US). Specimens sometimes det. P. latum 
at first. 

Nicaragua, ''Camp Seven'', reported by Shimek as P. repens L. 

95. P. serpentinum Christ, Bull. Boiss. II, 6:51. 1906. 
British Honduras (GH, US), Guatemala (GH), Honduras (GH, US), 
Costa Rica (GH, MO), Panama (GH, USF). 

Nicaragua, Francia Sirpi, Comarca del Cabo, Atwood 4798 (VT). 

96. P. sphenodes Kunze ex Klotzsch, Linnaea 20:402. 1847. 
See Maxon, Contr. U. S. Nat. Herb. 13:8. 1909. 

Costa Rica (FLAS, GH, US), Panama (GH, US). 

97..P. sublucidum Christ, Bull. Boiss. Il, 7:261. 190%, 
Type: Costa Rica, Standley & Valerio 47108 (US). 

98. P. tenuipes (Maxon) C. Chr., Ind. Fil. Suppl. 1:63. 1913. 
Campyloneuron tenuipes Maxon, Contr. U. S. Nat. Herb. 13:7. 
1909, where fully described. Type: Guatemala, Alta Vera Paz, 
Turckheim II. 1952 (US). 
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Genus POLYPODIUM, section CAMPYLONEURUM, concl. 

99. P. Weatherbyanum Seymour, nom. nov. Based on Campy- 
loneuron caudatum Fée, Mem. Foug. 8:96. 1857; non P. cauda- 
tum Raddi, 1819; non P. caudatum Mett., 1857; non P. caudatum 
Reinw. ex Salom. 1883. This is named in high esteem for a 
fern specialist, C. A. Weatherby, who observed that a new 
name was needed and so annotated a sheet from Guatemala in 
the Gray Herbarium. ''A new name necessary. C. A. W." 

100. P. xalapense (Fee) Christ, Bull. Soc. Bot. Belg. 35:231. 
1896. Campyloneuron xalapense Fée, Gen» 258. 1850-52: Tip 
of blade tapering. British Honduras (GH, US), Guatemala (GH, 
US), Salvador (GH, US), Costa Rica (GH, US), Panama (GH). 


Genus POLYPODIUM, section PHLEBODIUM. Blades pinnate 
or pinnatifid. 2 species in Central America. 
ity) Ee aureum L., Sp. Pl 2:1087. 1753. ilustr. Lasser, 
Fl. de Venezuela 1(2), t. 200. 1969. 
P. leucatomos Poiret, Enc. 5:516. 1804, a var. of P. aureum. 
For description, see Knobloch & Correll, Ferns of Chihuahua 
137; and Maxon, Fl. Porto Rico 6:419. 1926. 
Guatemala (GH, US), Honduras (US), Salvador (US), Costa Rica 
(GH, US), Panama (GH, US). 
Nicaragua, Las Nubes, Dept. Managua?, alt. 800-900 m, MHV 
7505 (US). 
N of Jinotega, alt. 3500 ft., Howard 86 & 87 (US). 
NE of Matagalpa, [Dept. Matagalpa], road to El Tuma, 
WMwW 24058 (US). 
El Crucero, Dept. Managua, Atwood & Neill 6747 & 6748 
(SEY). 

Cuapa, Dept. Chontales, Marshall & Neill 6678 (SEY). 
1OzZs BP. decumanum Willd., Sp. 5:170. 1810. Illustr. Lasser, 
Fl. de Venezuela 1(2), t. 201. 1969. For fuller description, see 

same and Maxon, Fl. Porto Rico 6:419. 1926. 
British Honduras (US), Guatemala (US), Honduras (US). 


Genus GRAMMITIS, section GRAMMITIS. 
Blades usually entire °r sometimes shallowly lobed. . 


bryophila marginella percrassa 
crispata nigro-limbata trifurcata 
jungermannioides yarumalensis 


Veins anastomosing in G. crispata, G, percrassa and G. yaru- 


malensis. In this respect, they differ from other species of 
this section. 
For fuller information on the following species, see Cope- 


land, The Genus Grammitis, Philip. Journ. Sci. 80:118-131, 
253-267. 1951. See also, Maxon, W. R. Grammitis in Ecuador, 
Contr. U. S. Nat. Herb. 38:85-123. 1967. 
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Genus GRAMMITIS, section GRAMMITIS, cont. 

103. G. bryophila (Maxon) Seymour, comb. nov., based on 
Polypodium bryophilum Maxon, Amer. Fern Journ. 16:7. 1926. 
Type: Costa Rica, La Palma, road to La Hondura, Maxon & 
Harvey 7980 (US). 

104. G. crispata (J. Smith) Morton, Contr. U. S. Nat. Herb. 
38:100. 1967. Ctenopteris crispata J. Smith in Seemann, Bot. 
Voy. Herald 227, pl. 48. 1854. Illustrated. Polypodium cris- 
patum (J. Smith),Hk., Sp. 5:1. 1863, non L., Sp. Ploeg 
1753. P. goniopteroides C. Chr., Ind. Fil. 188. 1905; 530.1906. 
Costa Rica (FLAS, US), Panama (US), Colombia. 

105. G. jungermannioides (Klotzsch) Ching, Bull. Fan Mem. 
Inst. Biol. Bot. 10:240. 1941. Polypodium jungermannioides 
Klotzsch, Linnaea 20:373. 1847. See Maxon, Proc. Biol. Soc. 
Wash. 52:116. 1939. Rootstock merely hairy, not scaly. 
Guatemala (US), Honduras (US), Costa Rica (FLAS, GH, MO, US), 
Canal Zone (US), Colombia, Jamaica. 


106. G. marginella (Sw.) Sw., in Schrader, Journ. 1800“:17. 
1801. P. marginellum Sw., Prod. 130. 1788. For fuller infor- 
mation, see Copeland, Philip. Journ. Sci. 80:253. 1951; and 
Maxon, Amer. Fern Journ. 16:819. 1926; and Maxon, Bull. 
Torr. Club 42:219-228. 1915. Costa Rica (GH, US). 

107. G. nigro-limbata Spruce in Hooker, Sp. Fil. 1V:164. 
1862. Polypodium nigro-#limbatum (Spruce) Jenman, Bot. Dept. 
Jamaica Bull. Il, 4:69. 1897. Grammitis fluminensis Fée, 
Crypt, Vasc. Bres. 1:85. 1869; non Polypodium fluminense 
Vell. , 1827. For fuller information, see Maxon, Bull. Torr. 
Bot. Club 42:219-225. 1915. Costa Rica (FLAS, US). 

108. G. percrassa (Baker) Seymour, comb. nov., based on 
Polypodium percrassum Baker, Journ. Bot. 26:26. 1887. In- 
cluding Polypodium Harrisii Jenman, Gard. Chron. III, 27:241. 
1900 and Polypodium repletum Christ, Bull. Boiss. II, 7:260. 
1907. Copeland in Philip. Journ. Sci. 80:129-131. 1951, treats 
G. percrassa, and Polypodium enterosoroides and P. Harrisii 
Jenman as doubtfully distinct from G. minuscula (Maxon) Copel 
Philip. Journ. Sci. 80:128. 1951. The evident distinctions, 
even if constant, are not of specific rank. 

British Honduras (GH, US), Guatemala (GH, US), Costa Rica 
(FLAS, US), Panama (FLAS, GH, US). Nicaragua, Bocaycito, 
Dept. Jinotega, AMN 6897, (SEY, BM, F) as P. Harrisii Jenman 

109. G. trifurcata (L.) Copel., Gen. Fil. 211. 1947. Polypod- 
jum trifurcatum L., Sp. Pl. 2:1084. 1753. Type: Martinique, 
Plumier, Tract. Fil., 138. Veins free. For fuller descrip- 
tion, see Maxon, Fl. Porto Rico, 6:410. 1926. Ilustr., Lass- 
er, Fl. de Venezuela 1(2), t. 184. 1969. 

Guatemala (US), Costa Rica tae US), Panama (US). 
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Genus GRAMMITIS, section GRAMMITIS, cont. 

110. G. yarumalensis (Hieron. ) Proctor, Bull. Inst. Jamaica 
Sci. Ser. 5:36. 1953. Polypodium yarumalense Hieron., Engl. 
Jahrb. 34:499. 1904. Type: Colombia, Yarumal, Lehmann 
7390; isotype (US). For fuller description, see Maxon, Proc. 
Biol. Soc. Wash. 52:117. 1939. 

Costa Rica (GH, US), Panama, Colombia. 


Genus GRAMMITIS, section XIPHOPTERIS. Blades toothed, 
lobed or pinnate. Sorus 1 ona lobe or pinna. 


blepharodes delitescens myosuroides Skutchii 

caucana hyalina serrulata trichomanoides 

Cookii Mitchellae setulosa truncicola 
zurquina 


For fuller information on species of this section, see Copeland, 
E. B., Amer. Fern Journ. 42:42-52, 932110. 1952; and Maxon, 
W. R., Contr. U. S. Nat. Herb. 17:398-406. 1914 and 541-557. 


ISlo7and Morton, GC. Vi, Gontr. WU. S. Nat. Herb, 38285-123.) 19617. 
lll. G. blepharodes (Maxon) Seymour, comb. nov., based on 


Polypodium blepharodes Maxon, Contr. U. S. Nat. Herb. 17: 
407-408. 1914, where fully described. 
Guatemala (GH, US), Costa Rica (FLAS,GH, US), Panama (GH, US). 
Nicaragua, all stations are in the western part of the country, 
Sta. Maria, Disparate de Potter, [Dept. Matagalpa], 
WMW 25011 (US), 25014 (US), 24987 (US), 27621 (US). 
Sta. Maria, WMW 23447 (US). 
Volcan Mombacho, Dept. Granada, Atwood 5453 ( ENAG, 
SEY, SMU, GH, F, MO, UC); AMN 6728 (SEY). 

IMs G. caucana (Hieron. ) Morton, Contr. U. S. Nat. Herb. 
38:96. 1967. Polypodium caucanum Hieron., Engl. Jahrb. 34: 
503. 1904. Illustr., Lasser, Fl. de Venezuela 1(2), t. 180. 196% 
Type: Colombia, Rio Digua, Dept. Cauca, Lehmann 3257 (B). 
Costa Rica (US), Panama (US), British Guiana, Ecuador, Coe 
lombia. Nicaragua, no definite locality, Wright (US). 

113. P. Cookii (Underw. & Maxon ex Maxon) Seymour, comb. 
noyv., based on Polypodium Cookii Underw. & Maxon ex Maxon, 
Contr. U. S. Nat. Herb. 17:408. 1914, where fully described. 
Costa Rica (US). 

114. G. delitescens (Maxon) Proctor, Bull. Inst. Jamaica 
Sci. Ser. 5:32. 1953. Polypodium delitescens Maxon, Bull. 
Torr. Club 32:74. 1905. Polypodium limula Christ, Bull. Soc. 
Bot. Geneve, ser. 2, 1:218. 1909. MDllustr., Lasser, Fl. de 
Venezuela 1(2), t. 180. 1969 and in Maxon, Contr. U. S. Nat. 
Herb. 17:404, pl. 12. 1914 and 17:546, pl. 32. 1916, where 
Maxon does not treat these two names, P. limula and P. deli- 
tescens,as synonyms. Copeland treats them as synonyms in 
Amer. Fern Journ. 42:51-52. 1952. 
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Genus GRAMMITIS, section XIPHOPTERIS, cont. 

Guatemala (GH, US), Honduras (GH, US), Costa Rica (FLAS, 

GH), Panama (GH, US), Jamaica. 

Nicaragua, Sta. Maria, Disparate de Potter, Dept. Matagalpa, 

WMW 25027 (US). 
Bonanza, Dept. Zelaya, AMN 7016 (SEY). 

LIA. (Gs hyalina (Maxon) Seymour, comb. nov., based on 
Polypodium hyalinum Maxon, Contr. U. S. Nat. Herb. 17:406. 
1914, where fully described. Costa Rica (US). 

116. G. Mitchellae (Baker) Seymour, comb. nov., based on 
Polypodium Mitchellae Baker in Hemsley, Biol. Centr. Amer. 
3:664. 1885. Illustrated in Maxon, Contr. U. S. Nat. Herb. 17: 
410, pl. 14. 1914. For fuller information, see Maxon, Contr. 
WU. S; Nat. Herb. 13-432 1909: 

British Honduras (GH, US), Guatemala (GH, US), Panama (US). 

117. G. myosuroides (Sw. ) Sw., in Schrader, Journ. 1800 
(2):18. 1801. Polypodium myosuroidesSw., Prod. 131. 1788. 
For fuller description, see Maxon, Fl. Porto Rico 6:409. 1926. 
Illustrated in Copeland, Amer. Fern Journ. 42:48-50. 1952;and 
Maxon, Contr. U. S. Nat. Herb. 17:542-557. 1916; and Lasser, 
Fl. Venezuela 1(2): t.179. 1969. 

Guatemala (US), Costa Rica (FLAS). 

118. G. serrulata (Sw. ) Sw., Journ. Bot. Schrader 1800 (2): 
18. 1801. Acrostichum serrulatum Sw., Prodr. Veg. Ind. Occ. 
128. 1788. Type: Jamaica, Swartz. Polypodium serrulatum 
Mett., Fil. Lips. 30. 1856; non Polypodium serrulatum Sw. , 
1801. Xiphopteris serrulata (Sw. ) Kaulf., Enum. Fil. 85. 1824. 
Polypodium duale Maxon, Contr. U. S. Nat. Herb. 16:61. 1912. 
For synonomy, see Maxon, Contr. U. S. Nat. Herb. 10:491-492. 
1908; 16:61: 1912; 17:399. 1914; and Morton, Contr, U, seeNeat 
Herb. 38:95-96. 1967. For fuller description, see Maxon, Fl. 
Porto Rico 6:409. 1926. Illustrated in Copeland, Amer. Fern 
Journ. 42:51. 1952. 

British Honduras (GH, US), Guatemala (GH, US), Honduras (GH, 

US), Costa Rica (FLAS, GH, US), Panama (US), Dominica 

(FLAS), Mauritius, tropical Africa. 

Nicaragua, Sta. Maria de Ostuma, Dept. Matagalpa, WMW 
23453 (US); Sta. Maria de Ostuma, Disparate de Pot- 
ter, WMW 27635 (US); N of Sta. Maria, road to La 
Fundadora, WMW 24854 (US). 

Greytown, Dept. Rio San Juan, Wright (GH, US). 

Chontales, reported by Hemsley, Biol. Cent. Am. 111:669. 
1879-1888. 
Without definite locality, Wright (GH, US). 
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Genus GRAMMITIS, section XIPHOPTERIS, cont. 

119. G. setulosa (Rosenst.) Seymour, comb. nov., based on 
Polypodium setulosum Rosenst., Fedde Repert. 10:277. 1912. 
Type: Costa Rica, Tonduz, Jiminez 214 (US). 

Guatemala (US), Costa Rica (FLAS, GH, US). 

120. G. Skutchii (Maxon) Seymour, comb. nov., based on 
Polypodium Skutchii Maxon, Proc. Biol. Soc. Wash. 51:34. 
1938. Illustrated, Amer. Fern Journ. 42:51, t.3(D). 1952. 
Guatemala (GH, US). 

Zp Ne ae trichomanoides (Sw. ) Ching, Bull. Fan Mem. Inst. 
Biol. Bot. 10. 1941. Polypodium trichomanoides Sw., Prod. 
tieeivooe  Llustrated in Maxon. Contr. U, S: Nat. Herb. 17: 
550, pl. 35. 1916. See also Copeland, Amer. Fern Journ. 42: 
NOZe L952. Guatemala (US), Honduras (US), Costa Rica (GH), 
Panama (US), Jamaica (FLAS). 

Nicaragua, reported from Chontales, Hemsley, Biol. Cent. 
Am. 111:671. 1879-1888. 

122. G. truncicola (Klotzsch) Morton, Contr. U. S. Nat. 
Herb. 38:98. 1967. Polypodium truncicolum Klotzsch, Linnaea 
20:374. 1847. Type: Venezuela, Colonia Tovar, Moritz 252; 
isotype (US). Illustrated, Lasser, Fl. Venezuela 1(2), t. 180. 
1969. Polypodium andinum Hk., 2 Cent. t.6. 1860, illustrated; 
non Karsten, 1861. Casta Rican(US) ne oaea 

123. G. zurquina (Maxon ex Copel. ) Seymour, comb. nov., 
based on Polypodium zurquinum Maxon ex Copel., Amer. Fern 
Journ. 42:99, pl. 9. 1952. Illustrated p. 100. Costa Rica (US). 


Genus GRAMMITIS, section CR YPTOSORUS. 
Blades deeply lobed or pinnate. Sori more than 1 ona pinna. 
Veins simple or forked. 


Alfarii delicatula leptostoma sectifrons 
alsophicola dissimulans megaloura semihirsuta 
ambigens fabaespora melanosticta senilis 
anfractuosa firma meridensis subcapillaris 
apiculata mollissima subsessilis 
asplenifolia heteromorpha moniliformis subtilis 
atroviridis Hombersleyi nudipes suprasculpta 
capillaris isidrensis paucisora taxifolia 
carnosula jamesonioides pilosissima Tmesipteris 
Chrysleri Knightii podocarpa transiens 
cuencana lanigera pruinosa turrialbae 
cultrata Lehmanniana rigens vernicosa 


The following species are treated by Copeland as genus Ctenop- 
teris in Philip. Journ. Sci. 84:831-473, 1956; and some of them 
as part of genus Grammitis by Morton, Contr. U. S. Nat. Herb 
38:85-123. 1967. 
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Genus GRAMMITIS, section CRYPTOSORUS, cont. 

124. G. Alfarii (Donn. Smith) Morton, Contr. U. S. Nat. 
Herb. 38:103. 1967. Description in Latin, quoted by Copeland, 
says ''glabra'', but Copeland, q.v., says on same page 433, 
"far from glabrous". 

Costa Rica (GH, US, VT), Panama (US), Venezuela, Ecuador. 

125. G. alsophicola (Christ) Seymour, comb. nov., based on 
Polypodium alsophicolum Christ, Bull. Soc. Bot. Geneve II, 
1:219. 1909. Known only from type collection. Costa Rica (US). 

126. G. ambigens (Copel. ) Seymour, comb. nov., based on 
Ctenopteris ambigens Copel. Philip. Journ. Sci. 84:460, t. 13. 
1965. Illustrated. Costa Rica (US), Colombia? 

127. G. anfractuosa (Kunze ex Klotzsch) Proctor, Rhodora 63: 
35. 1961. Polypodium anfractuosum Kunze ex Klotzsch, Linnaea 
20:375. 1847. Polypodium induens Maxon, Bull. Torr. Club 32: 
75. 1905. Type: Venezuela, Merida, Moritz 330; isotype (US). 
Veins obscure. Copeland says segments glabrous. Resemb- 
ling Grammitis delitescens. Guatemala (US), Honduras (GH, 
MO), Costa Rica (FLAS, GH, MO), Panama (GH) to Peru, W. I. 

128. G. apiculata (Kunze ex Klotzsch) Seymour, comb. nov., 
based on Polypodium apiculatum Kunze ex Klotzsch, Linnaea 
20 :378. 1847. Blade pinnate; no scales beneath. 

Hondurase(Gi. Wis)s (Costa kicay (Gi-sUS)> stn sone 

129. G. asplenifolia (L.) Seymour, comb. nov., based on Pol- 
ypodium asplenifolia L., Sp. Pl. 2:1084. 1753; non Polypodium 
suspensum L., Sp. 2:1084. 1753. 

Copeland (Philip. Journ. Sci. 84:444. 1955) interprets P. as- 
plenifolia and P. suspensa as synonyms. However, quoting 
earlier descriptions, he states that P. suspensum is "'glabris" 
whereas P. asplenifolia is "pilosis'’. Some later writers, e.g. 
Morton (Contr. U. S. Nat. Herb. 38:58. 1967) treat them as 
distinct. Illustrated, Lasser, Fl. Venezuela 1(2), t. 191. 1969. 
Stipes (at least near base) and axis and margins of pinnae with 
long (2 mm) spreading hairs. Longest segments lel. 5 cm long. 
From many species it may be distinguished by the length of 
stipes 10-23 cm long in mature plants. 
British Honduras (GH), Guatemala (GH, US), Honduras (GH, US), 
Salvador (US), Costa Rica (FLAS, GH, US), Panama (GH, US) to 
Bolivia, Jamaica (FLAS), Cuba (FLAS). 
Nicaragua, N of Sta. Maria, road to La Fundadora, WMW 24946 
(US). 

130. G. atroviridis (Copel. ) Seymour, comb. nov., based on 
Ctenopteris atroviridis Copel., Philip. Journ. Sci. 84:461. 1956. 
Type: Costa Rica, Torres 195 (US). 

131. G. capillaris (Desv. ) Seymour, comb. nov., based on 
Polypodium capillare Desv., Berol. Mag. 5:316. 1811. Polypod- 
ium fucoides Christ, Bull. Boiss. II, 512. 1905. Polypodium 
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crassulum Maxon, Contr. U. S. Nat. Herb. 17:598. 1916, where 
fully described. In Ind. Fil. Suppl. 2, P. crassulum is treated 

as a distinct species. See Maxon, Proc. Biol. Soc. Wash. 43: 

83. 1930. Similar to G. podocarpa. Illustr., Lasser Fl. Vene- 
zuela 1(2),; ¢. 190. 1969. Costa Rica (GH, US), n. S. A. 

132. G. carnosula (Christ) Seymour, comb. nov., based on 
Polypodium carnosulum Christ, Bull. Herb, Boiss. II, 4:1102. 
1904. Type in Herb. Christ. Copy of original description (US). 
Costa Rica. 

i33.—G. Chrysleri (Proctor) Seymour, comb. nov., based on 
Polypodium Chrysleri Proctor, Check List Jam. Pterid. 48. 
15S: 

Polypodium suspensum Hk., Sp. Fil. 1V:196. 1862, partim, 
nonwinmop. Pla Z 1084. 1753. 
Polypodium arcuatum Moritz ex Mett., Pol. 56n, 67b. 1857. 
According to Copeland, nomen nudum et invalidum. 
Polypodium Maxonii C. Chr., Ind. Fil. 543. 1906, where P. 
firmulum Maxon is givenas synonym. Segments acute in C. 
Chrysleri, obtuse and shorter in G. asplenifolia. To distin- 
guish this species from G. delicatula, since both have long 
stiff reddish hairs: 
a. Stipes 5-10 cm long; segments 7-8 mm wide, the longest 
25-28 mm long. ... . G. Chrysleri (Proctor) Seymour 
a. Stipes 1-2 cm long, thread-like; segments 2-2.5 mm wide, 
the longest 10-12 mm long; long hairs on pinnae beneath . 
4 6 (0 6 2) cee Onne Tae . G. delicatula (M. & G. ) Seymour 

134. G. cuencana (Hieron. ) Morton, Contr. U. S. Nat. Herb. 
38:111. 1967. Polypodium cuencanum Hieron., Bot. Jahrb. 
34:505. 1904. Known certainly only from the type, according 
to Copeland, Philip. Journ. Sci. 84:397. Longest pinnae 7mm 
long. Ecuador. The following probably "placed here". 
Nicaragua, San Rafael del Norte, alt. 1200-1350 m, Miller & 

Griscom 159 (US). 

135. G. cultrata (Willd. ) Proctor, Rhodora 63:35. 1961. 
Polypodium cultratum Willd., Sp. Pl. 5:187. 1810. 

Polypodium elasticum Hory ex Willd., Sp. Pl. 5:183. 1810; non 
Rieh, 1792. 

Type: Bourbon (Reunion), Bory. For name, see Morton, Contr. 
U. S. Nat. Herb. 38:106-107. 1967. 

Mexico, Guatemala (GH, US), Honduras (GH, US), Salvador (US) 

Costa Rica (FLAS, GH, US), Panama (GH, US), Venezuela to 

Peru, Greater Antilles. 

136. G. delicatula (M. & G.) Seymour, comb. nov., based on 
Polypodium delicatulum M. & G., Mem. Ac. Brux. 15:35, t. 7, 
f.1. 1842. Copy of original description and photo of type (GH). 
Hairs of axis sometimes 2-3 mm long but apparently brittle and 
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often broken and appearing shorter. Mexico, Guatemala (US), 
Jamaica. For fuller description, see Maxon, Proc. Biol. Soc. 
Wash. 52:117. 1939. 

137. G. dissimulans (Maxon) Seymour, comb. nov., based on 
Polypodium dissimulans Maxon, Contr. U. S. Nat. Herb. 10: 
502. 1908. Guatemala (GH). 

138. G. fabaespora (Copel. ) Seymour, comb. nov., based on 
Ctenopteris fabaespora Copel., Philip. Journ. Sci. 84:457. 
1955. Panama. 

139. G. firma (J. Smith) Morton, Contr. U. S. Nat. Herb. 38: 
110. 1967. Polypodium firmum Klotzsch, Linnaea 20:378. 1847; 
non Kaulfuss 1827. Ctenopteris firma J. Smith, Hist. Fil. 184. 
1875. Polypodium aromaticum Maxon, Proc. U. S. Nat. Mus. 
27:743. 1904. See also Maxon, Proc. Biol. Soc. Wash. 52:119. 
1939. Ind. Fil. maintains both species as distinct but Copeland 
does not. Axis with hairs 0.5 mm long. Blade pinnate. 

Pinnae glabrous. For name, see Morton, l.c. Guatemala (US), 
GostaPRica (US) WWewies nese ALT to ‘Bolivia: 

140. G. heteromorpha (Hk. & Grev.) Morton, Contr. U. S. 
Nat. Herb. 38:102. 1967. Polypodium heteromorphum Hk. & 
Grev. Ic. Fil., t. 108. 1829. [Jllustrated. Mexico (MO), 
Guatemala (GH, US) to Peru, according to Morton, l.c. 

141. G. isidrensis (Copel. ) Seymour, comb. nov., based on 
Ctenopteris isidrensis Copel., Philip. Journ. Sci. 84:441. 1956. 
Costa Rica (US). 

142. G. jamesonioides (Fée) Morton, @ntr. U. S. Nat. Herb. 
38:108. 1967. Polypodium jamesonioides Fée, Mem. Foug. 7: 
59, t. 21, f. 4. 1857. Illustrated. See also Morton, Proc. 
Biol. Soc. Wash. 52:118-119. 1939. Guatemala (GH), Costa Rica 
(GH, US), Canal Zone (GH, US) to Ecuador, Hispaniola, Haiti. 

143. G. Knightii (Copel. ) Seymour, comb. nov., based on 
Ctenopteris Knightii Copel., Philip. Journ. Sci. 84:419, t. 6, 
1955. Illustrated. Pinnatifid. Costa Rica (FLAS, US). 

144, G. lanigera (Desv.) Morton var. lanigera, Contr. U. S. 
Nat. Herb. 38:105. 1967. Polypodium lanigerum Desv., Berol. 
Mag. 5:316. 1811. Polypodium alternifolium Hk., Sp. Fil. 4: 
222m. 277A. 1862; non Willd,, Sp. 5:168.. 13810. 

Polypodium sericeoslanatum Hk., Sp. Fil. 4:221. 1864. 
Polypodium longum C. Chr., Ind. Fil. 541. 1906. 

Ctenopteris sericeo-lanata Copel., Philip. Journ. Sci. 84:420- 
42]. 1955. Pinnate. Costa Rica (US) to Bolivia, Hispaniola, 
Martinique. 
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145. G. Lehmanniana (Hieron. ) Morton, Contr. U. S. Nat. 
Herb. 38:104. 1967. Polypodium Lehmannianum Hieron., Engl. 
Jahrb. 34:513. 1904; non Polypodium Lehmannii Mett., Pol. 117, 
pln ,eta o>. L657.) Polypodium pastoense CG: Chr., Inds Bil. 
551. 1906. Guatemala (US), Costa Rica (GH, US) to Ecuador. 

146. G. leptostoma (Fee) Seymour, comb. nov., based on 
Polypodium leptostomum Fée, Mem. HOME Aww DO mts whaler 
1857. Illustrated. Copy of original description (GH). 
Polypodium productum Maxon, Contr. U.S. Nat. Herb. 13:11. 
1909, which gives a full description. Pinnate. Guatemala 

(US). 

147. G. melanosticta (Kunze) Seymour, comb. nov., based on 
Polypodium melanostictum Kunze, Linnaea 9:44. 1834. 
liype: ecu, Poeppip. 

Guatemala (US), Costa Rica (US), n. S. A., Dominica. 

148. G. meridensis (Klotzsch) Seymour, comb. nov., based 
on Polypodium meridense Klotzsch, Linnaea 20:380. 1847. 
Salvador (US), Costa Rica (US), Canal Zone (US), Jamaica, 
ne (S.A. 

149. G. mollissima (Fée) Proctor, Rhodora 63:35. 1961. Poly- 
podium mollissimum Fée, Mem. Powp  1L4i7) te 129 E216 
Illustrated. For fuller description, see Maxon, Fl. Porto Rico 
6:411.1926. For discussion of pubescence, see Weatherby, 
Amer. Fern Journ. 25:58-59. 1935. Pendent. Blades attenuate 
at base, divided to axis in lower and upper part. Mexico, Brit- 
ish Honduras (GH), Guatemala (GH, US), Honduras (GH, US), 
Costa Riea (US), Panama (GH, US); W: 1. 

150. G. moniliformis (Lag. ex Sw.) Proctor, Brit. Fern Gaz, 
9:219. 1965. Polypodium moniliforme Lag. ex Sw., Syn. 

33. 1806. Type from Peru. Illustrated, Lasser, Fl. Venezuela 
1(2), t. 203. 1969. Mexico, Guatemala (GH, US), Honduras 

(with Polypodium pilosissimum) (GH, US), Costa Rica (FLAS, 
GH, US), Panama (GH, US) to Bolivia, Greater Antilles, Jamaica. 

151. G. nudipes (Copel. ) Seymour, comb. nov., based on 
Ctenopteris nudipes Copel., Philip. Journ. Sci. 84:405, t. 4. 
1955. Illustrated. Panama (US). 

152. A new unpublished species; omitted. 

153. G. pilosissima (M. & G. ) Morton, Gontr.,, U.S; Nat 
Herb. 38:114. 1967. Polypodium pilosissimum M. & G., Mem. 
Ace brux, 15:39, t.9, £.2 1842. Wiustrated there and in Tas= 
ser, Fl. Venezuela 1(2): t.190. 1969. Ctenopteris megaloura 
Copel., Philip. Journ. Sci. 84:391. 1955, a synonym according 
to Dr. D. B, Lellinger in private correspondance. Growing on 
rocks or ground. Mexico, Guatemala (GH, US), Honduras (US), 
Costa Rica (FLAS, GH, US), Panama (GH, US), n. S. A. 
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154. G. podocarpa (Maxon) Seymour, comb. nov., based on 
Polypodium podocarpum Maxon, Smith's Misc. Coll. 56:24, 2, 
t.1-3. 1911. Illustrated. Panama (GH, US). 

155. G. pruinosa (Maxon) Seymour, comb. nov., based on 
Polypodium pruinosum Maxon, Proc. Biol. Soc. Wash. 52:117. 
1939. P. pruinatum Baker in Hk. & Bak., Syn. Fil. ed. 2:508. 
1874; non Sw. 1801. Known only from type material in Kew. No 
specimen seen. Type: Nicaragua, Chontales, Tate 44 (K). 
Record (US). ''Cut more than half way''to midrib. For fuller 
information, see Morton, Contr. U. S. Nat. Herb. 38:262. 
UNS ic 

156. G. rigens (Maxon) Proctor, Brit. Fern Gaz. 9:219. 1965. 
Polypodium rigens Maxon, Proc. U. S. Nat. Mus. 27:74]. 1904. 
Type: Jamaica, John Crow Peak, 1650-1800 m, Maxon 1346 (US. 
Not certainly distinct from G. pilosissima according to Morton 
Contr. U. S. Nat. Herb. 38:114. 1967. Growing on trees. 
Stipes 2-4.5 cm long, with dense long spreading bright-brown 
hairs. Tip entire or serrate. Pinnae 3.5 mm wide, 10 mm 
long. Guatemala to Peru, Greater Antilles, Jamaica. 

157. G. sectifrons (Kunze ex Mett.) Seymour, comb. nov., 
based on Polypodium sectifrons Kunze ex Mett., Pol. 99, n. 
181, t.2, f. 3-4. 1857. So similar is this species to Polypodium 
angustum, that inInd. Fil. 562 it is treated as a variety of 
P. angustum. It is exceptional in this section in having netted 
veins. See comment under Polypodium angustum, p: 39: 

158. G. semihirsuta (Klotzsch) Morton, Contr. U. S. Nat. 
Herb. 38:113. 1967. Polypodium semihirsuta Klotzsch, Linnaea 
20:379. 1847. Type: Peru, Ruis & Pavon; isotypes (US). Seg- 
ments glabrous 10-20 mm long, glabrous except ciliate margin, 
close together. 

Guatemala (GH), Honduras (GH, US), Costa Rica (GH, MO, US), 
Panama (GH, US) to Bolivia & Brazil, Jamaica, Hispaniola. 

159. G. senilis (Fée) Morton, Contr. U. S. Nat. Herb. 38:103. 
1967. Polypodium senile Fée, Mem. Foug. 7:60, ta25p0m. 
1857. Illustrated. Type: Colombia, Ocana, Dept. Santander, 
Schlim 364. For information, see Maxon, Contr. U.S. Nat. 
Herb. 13:43. 1909. Stipe, axis and pinnae beneath with long 
whitish or pale-yellowish hairs. Blade pinnatifid near tip , 
pinnate below. Guatemala (US), Costa Rica (FLAS, GH, US); 
Panama (GH, US) to Ecuador, W. I. 

160. G. subcapillaris (Christ) Seymour, comb. nov., based 
on Polypodium subcapillare Christ, Bull. Boiss. II, 5:1. 1905. 
Type: Costa Rica, La Palma, Prov. Cartago, Werckle 17033. 
Photo and fragment (US). Copy of original description (GH). 
Another specimen: Costa Rica, Standley & Valerio 47022 (GH). 
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161. G. subsessilis (Baker) Morton, Contr. U. S. Nat. Herb. 
38:107. 1967. Polypodium subsessile Baker, in Hk. & Baker, 
Syn. Fil. 329. 1868. Illustrated as Polypodium pteropus Hk., 
Sp. Fil. 4:192, t. 275 B. 1862; non Blume 1828. [Illustrated in 
Lasser, Fl. Venezuela 1(2), t.202. 1969. 

Polypodium chiricanum Maxon, Contr. U. S. Nat. Herb. 17: 
597, pl. 43. 1916. Illustrated. Known only from type. (Panama, 
Chiriqui, Maxon 5478 (US). ) Morton does not list this as a syn- 
onym. In Ind. Fil., maintained as a distinct species. Axis 

not winged altho pinnae decurrent. According to original des- 
cription of P. chiricanum, pinnae are acute or acutish, but in 
the accompanying illustration they appear to be blunt. Pinnae 
3-5 mm wide, 1-3 times their width apart. Stipe minutely hairy 
hairy. See Copeland, Philip. Journ. Sci. 84:41]. 1955. 

Costa Rica (US), Panama (FLAS, US), to Bolivia. 

162. G. subtilis (Kunze ex Klotzsch) Morton, Contr. U.S. Nat. 
Herb. 38:104. 1967. Polypodium subtile Kunze ex Klotzsch, 
Linnaea 20:375. 1847. Type: Venezuela, Merida, Moritz 325; 
isotype (US). Guatemala (GH, US), Costa Rica (GH, US), Pane 
ama (GH, US) to Ecuador. 

163. G. suprasculpta (Christ) Seymour, comb. nov., based 
on Polypodium suprasculptum Christ, Bull. Boiss. II, 5:3. 
1905. Costa Rica (GH, US), Panama (GH, US). 

164. G. taxifolia (L.) Proctor, Rhodora 63:35. 1961. Polypod- 
ium taxifolium L. For fuller description, see Maxon, Fl. 
Porto Rico 6:412. 1926. Illustrated, Lasser, Fl. Venezuela 
1(2), t.202. 1969. Costa Rica (US), Canal Zone (US), W. I., 
Venezuela, Ecuador, Surinam, Brazil. 

165. G. Tmesipteris (Copel. ) Seymour, comb. nov., based on 
Ctenopteris Tmesipteris Copel., Philip. burn. Sci. 84:410. 
1955. Polypodium Tmesipteris Maxoninherb. Type: Costa 
Rica, Standley 43755 (US). Collected only once. Specimen not 
seen. 

166. G transiens (Lindm.) Seymour, comb. nov. P. trans- 
iens lindm. Ark for Bot. 1:235, t.ll, f£. 7, 1903. Illustrated. 
Closely related to Polypodium Kalbreyeri Baker, Tr. Linn. 
Soc. II, Bot. 2:291. 1897, and often confused with it. Speci- 
mens often originally determined Polypodium Kalbreyeri. 
Guatemala (US), Costa Rica (FLAS, GH, US), Panama (GH, US), 
Colombia, Venezuela, Peru. 

167. G, turrialbae (Christ) Seymour, comb. nov., based on 
Polypodium turrialbae Christ, Bull. Soc. Bot. Belg. 35:226. 
1896. Costa Rica. 
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168. G. vernicosa (Copel. ) Morton, Ctenopteris vernicosa 
Copel., Philip. Journ. Sci. 84:452, pl. 9. 1955. Illustrated. 
On page 452, l.c., we read "lamina... basi vix angustata", 
but in plate 9, the lowest pinnae are less than 1/2 as long as 
the longest. 


Costa Rica, Colombia, Ecuador. 


EXCLUDED OR DOUBTFUL SPECIES. 

Polypodium antillense Maxon, Proc. Biol. Soc. Wash. 43: 
83. 1930. Goniophlebium acuminatum Fee, Mem. Foug. 11:68, 
pl.19, f.1. 1826. Mistakenly attributed to Guatemala. Known 
in W. I. 

Polypodium crispulum Christ, Bull. Boiss. I, 4:1102. 1904. 
Attributed to Costa Rica inInd. Fil. 519. 1906. Occurrence in 
Costa Rica not confirmed. 

Polypodium Falcaria Kunze, Linnaea 18:316. 1844. 

Hooker & Baker, Synopsis Filicum 343, say: ''From this [p. 
loriceum L. | we cannot distinguish clearly P. dasypleuron and 
Falcaria (Kze. ) and laetum (Raddi).'' Since then, P. dasypleu- 
ron has been distinguished, but Dr. Lellinger writes in person- 
al correspondance that the status of P. Falcaria is still uncer- 
tain. 

Grammitis flabelliformis (Poiret) Morton, Contr. U. S. 
Nat. Herb. 38:57. 1967. P. rigescens Bory ex Willd. in L., 
Sp. Pl. ed. 4, 5:183. 1810. Reported from Guatemala, Costa 
Rica and Canal Zone. For name, see Morton, Contr. U. S. 
Nat. Herb. 38:115. 1967, where he gives the distribution as 
Africa and Reunion and Venezuela to Peru and Brazil but does 
not mention Central America. 

Polypodium Kalbreyeri Baker, Timebri II, 5:215. 1886. 
Trans. Linn. Soc. II, Bot. 2:291. A species of northern South 
America sometimes attributed to Central America. 

Polypodium laevigatum Cav., Descr. 244. 1802. Reported 
by Shimek, Bull. Iowa Univ. 4:201. 1896, in Castillo, 
Nicaragua, Reported by Ind. Fil. 537 as in tropical America 
but in Corrig. 1:125, reported only from the Andes. Hooker & 
Baker, Syn. Fil. 348 report it in Guatemala and southward. 
Occurrence in Central America not confirmed. 

Grammitis laxa (Presl ) Morton, Contr. U. S. Nat. Herb. 
38:105. 1967. Polypodium laxum Presl , Rel. Haenk. 1:23, 
pl. 4, f.1. 1825. Ind. Fil. Corrig. 2:54 reports this speciés 
from Costa Rica and gives Polypodium crispulum Christ, Bull. 
Boiss. II, 4:1102. 1904 asa synonym. Copeland makes P. 
laxum a synonym of P. lanigerum. Morton, Contr. U. S. Nat. 
Herb. 38:105. 1967 disagrees. Occurrence in Central America 
not confirmed. 
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Polypodium mexicanum (Fee) Salom., Nom. 308. 1883. 
Reported from Costa Rica. Occurrence in Central America 
not confirmed. 

Polypodium puberulum C. & S. 

Reported in Nicaragua, Chontales, Hemsley, Biol. Cent. Am. 
111:667. Occurrence in Central America not confirmed. 

Polypodium repens L., Hooker & Baker, Syn. Fil. 348, use 
this authority for some species in section Campyloneuron. 
Christensen in Ind. Fil. does not list it. Authority an error. 

Polypodium reptans Sw., Hooker & Baker, Syn. Fil. 316, 
list it from W.I. and Guatemala to Brazil. No specimen seen. 
Occurrence in Central America not confirmed. 

Polypodium rosulatum Christ, Bull. Boiss. 4:662. 1896. 
Collected only once, that collection in Costa Rica. Copy of or- 
iginal description (GH). I cannot place this species. 

Polypodium sessifolium Desv., Prod. 238. 1827. 

Reported from Costa Rica - Peru, W.I., Ind. Fil. Corrig. 1: 
127. P. surucuchense Hk., 1837. P. andinum Karsten, 1861]; 
non Hk. Occurrence in Central America not confirmed. 

Polypodium squamatum L., Sp. Pl. 1086. 1753. Reported 
from Costa Rica but probably in error. Knownin W.I. 

Polypodium suspensum L. Due to confusing this species 
with P. asplenifolium L., it has been attributed to Central 
America. The species in Central America, sometimes called 
P. suspensum,is P. asplenifolium or Grammitis asplenifolia. 
See comment under same, p. 48. 
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INDEX of species and synonyms mentioned in this article. 


Numbers refer to pages. 


An initial, G. or P., indicates wheth- 


er a species belongs to Grammitis or Polypodium. 


acuminatum Fee P. =antillense 
adelphum MaxonP. 11, 28 
adnatum Kunze P. 11, 34 
aequale Maxon P. 11, 28 
Alfarii Donn. Smith G. 12, 48 
Alfredii Rosenst. P. 13, 25 
alsophicola (Christ) Seymour 
Gale; 48 
alternifolium Hk. P.=lanigera 
ambigens (Maxon) Seymour G. 
21, 48 
amphostonon Kunze P. = 
angustifolium var. 
andinum Hk. P.= truncicola 


Brunei Werckle P. 6, 7, 39 
bryophila (Maxon) Seymour G. 
6, 44 
camptophyllarium Fee P. 18, 26 
capillaris (Desv. ) Seymour G. 
9, 12, 48 
carnosula (Christ) Seymour G. 
1), 49 
Carpinterae Rosenst. P. = 
bolivianum 
caucana (Hieron. ) Morton G. 
8, 45 
caudatum Fee = 
Weatherbyanum 


andinum Karsten P.=sessifolium chiricanum Maxon P. = 


anetioides Christ P. 3, 40 
anfractuosa (Kunze) Proctor 
GS; 
angustifolium Sw. P. 3, 6, 
angustum (H. & B.) Liebm. 
IBS UY), BY 
antillense Maxon P. 54 
apiculata (Kunze) Seymour G. 
17, 48 
arcuatum Moritz P.=Chrysleri 
aromaticum Maxon P. = firma 
asplenifolia (L.) Seymour G. 
15) 
astrolepis Liebm. P. 7, 37 
atroviridis (Copel. ) Seymour 
Ge 2a 48 
athumervans PP 2, 235925 
attenuatum H. & B. P. 11, 34 
aureum I: PP) 19, 43 
biauritum Maxon P. 24, 28 
blandulum Christ P. = tectum 
blepharodes (Maxon) Seymour 
G. 8. 45 
bolivianum Rosenst. P. 21 , 26 
Bombycinum Maxon P. 14, 31 


48 
41 


48 


subsessilis 
chnoodes Sprengel P. 23, 34 
Christensenii Maxon P. 18, 28 
Chrysleri (Proctor) Seymour 

G. 14, 49 


ciliatum Willd. P. 6, 32 
coarctatum Kunze P. 5, 41 
consimile Mett. P. 15, 26 


Cookii (Underw. & Maxon) 
Seymour G. 9, 45 
costaricense Christ P.= 
Wagneri 
costatum Kunze P. 4, 41 
crassifolium L. P. 4, 40 
crassulum Maxon P. = 
capillaris 
crispata (J. Smith) Morton G. 
9, 44 
crispulum Christ P. 54 
cryptocarpon Fee’ P; 22,1 °29 
cuencana (Hieron. ) Morton G. 
16, 49 
cultrata (Willd. ) Proctor G. 
16, 49 
26 


cupreolepis Evans P. 17, 


Bradeorum Rosenst. P. 3,20, 39 dasypleuron Kunze P. 13,19, 34 


brasiliense Poir. 
brevifolium Lodd. P.= repens 


P. =triseriale decumanum Willd. P. 19, 43 
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delicatula (M. & G.) Seymour 
G. 15, 49 
delitescens (Maxon) Proctor 
CaS) 45 
dispersum Evans P.17, 26 
dissimile L. P. 10, 20, 28 
dissimulans (Maxon) Seymour 


Gos.) 50 
duale Maxon P. = serrulata 
elasticum Bory P. = cultrata 


elasticum Rich. P.=Plumula 
enterosoroides Christ P. = 
percrassa 
eurybasis,C. ChE. Po ald U8. 
LOe 24. 26 
fabaespora (Copel. ) Seymour 
Ge eli7n 750 
Falcaria Kunze P. 54 
falcoideum Kuhn P. 3, 35 
fallax Clk S= 85 95 29 
firma (J. Smith) Morton G. 
iWss5 EXO) 
firmulum Maxon P.=Chrysleri 
fissidens Maxon P. 19, 28 
flabelliformis )Poiret) Morton 
G. 54 
flagellare Christ P. 20, 35 
fluminensis Fée G.:= 
nigro-limbata 
fluminense Vell. P.= 
fraxinifolium 
fraternum C. & S. P. 11, 28 
fraxinifolium Jacq. P. 12, 35 
Friedrichsthalianum Kunze P. 


OE AG) 
fructuosum Maxon & Weath. 

BS isaes8 
fucoides Christ P. = capillaris 
fulgens Hieron. P. = 

angustifolium 
furfuraceum C, & S. P. 14, 

22, 29 

GillesiiyC, Chr, PP, 20,35 


gladiatum Kunze P. =attenuatum 

glaucophyllum Kunze P. 4, 35 

goniopteroides C. Chr. P. = 
crispata 
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Harrisii Jenman G. = 
percrassa 
Hartwegianum Hk. P. 23, 29 
heteromorpha (Hk. & Grev. ) 
Morton G. 10, 50 
hispidulum Bartlett P. 23, 
hyalina (Maxon) Seymour G. 
9, 46 
hygrometricum Splitgb. P. 23, 
Zt, 
induens Maxon P.=anfractuosa 
isidrensis (Copel. ) Seymour 


35 


; G. 139.50 
jamesonioides (Fee) Morton G,. 
16,., 50 


jungermannioides (Klotzsch) 
Ching G. 6, 44 

Kalbreyeri Baker P. 54 

Knightii (Copel. ) Seymour G. 


TS. 50 
Kuhnii Fourn. P. 21, 35 
Kunzeanum ©. Chr .eaalZeaeeo 


laetum Raddi P.=loriceum var. 
laevigatum Cav. P. 54 
lanceolatum L. P. 7, 38 
lanigera (Desv. ) Morton G, 14, 
50 
latum Moore Campyloneuron = 
Phyllitidis form 


laxa (Presl) Morton G. 54 
legionarium Baker P.= 
macrodon 
Lehmanniana (Hieron. ) Morton 
G; USeeea 
leptostoma (Fee) Seymour G. 
ib7a ) isyil 
leucatomos Poiret P. = 


aureum var. 

leucosticton Kunze P. 21, 30 
limula Christ P. =delitescens 
Lindenianum Kunze P, 10, 30 
longum C. Chr. P.= lanigera 
loriceum -L. PB: 2) jb 
loriciforme Rosenst. P.14, 36 
Lowe iG. jiChr. Pielleeeeo 
lycopodioides L. P. 5, 33 
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Macbridense Shimek P. = Phyllitidis L. P. 4, 42 
furfuraceum piloselloides L. P. 6, 34 

macrodon Hk. P. 11, 28 pilosissima (M, & G.) Morton 

macrolepis Maxon P. 22, 31 G. Log hak 


marginella (Sw. ) Sw. G.6, 44 Pittieri Christ P. 5, 42 
maritimum Hieron. P. 20, 36 platylepis Mett. P. 18, 30 
Maxonii C. Chr. P.=Chrysleri plebejum C. & S. P. 20, 30 
megaloura Copel. Ctenopteris= plectolepidioides Rosenst. P. 
pilosissima 23) 30 
melanosticta (Kunze) Seymour plectolepis (Fee) Hk. P. 10, 36 
G. 16, 51 pleolepis Maxon & Copel. P. 
meridensis (Klotzsch) Seymour 20, 40 
G. 23, 51 plesiosorum Kunze P. 23, 36 
mexicanum (Fee) Salon. (2255) Plamula eee bee tee 


mindense Sodiro P. 23, 36 podocarpa (Maxon) Seymour G. 
minusculum Maxon P. = Mish Bye 
percrassa polylepis Roem. P. = peltatum 
Mitchellae (Baker) Seymour G. polypodioides (L.) Watt P. 
8, 46 DSi, Hil 
mollissima (Fée) ProctorsG: productum Maxon P. = 
INT el leptostoma 
moniliformis Lagasca) Proctor prominula (Maxon) C. Chr. P.= 
Gale 5u lycopodioides 


montigenum Maxon P. 18, 21, 30 pruinatum Baker P.=pruinosa 
multipunctatum Maxon P. 4, 41 pruinosa (Maxon) Seymour G. 
Munchii Christ P. 19, 39 IS) v2 
musorumiedk, PP. 10; 30 pteropus Hk. P.= subsessilis 
myosuroides (Sw. ) Sw. G. 8,46 ptilodon Kunze P. 17, 27 
myriolepis Christ P. 14, 22, 31 ptilorhizon Christ P. 20, 36 
neriifolium Schkuhr P. = puberulum C, & S. P. 55 
triseriale pulchrum M, & G. P.=Plumula 
nigro-limbata Spruce G. 6, 44 remotum Desv. P.= 


nudipes (Copel. ) Seymour G. leucosticton 
13, 51 repens Aublet P. 5, 42 

oceultum Christ P. 3, 41 repens Eee 55 

Palmeri Maxon P. 5, 33 repletum Christ P.=percrassa 

panamense Weath. P. 7, 39 reptans Sw. P. 55 

pastoense C. Chr. P. = rhachypterygium Liebm. P. 
Lehmanniana 10, 36 

pectinatum L. P. 18, 27 rhodopleuron Kunze P. 21, 36 

peltatam Cav. P. 7, 39 rigens (Maxon) Proctor G. 

percrassa (Baker) Seymour G. IG WO, Bz 


3, 9, 44 rigescens Bory P. = 
percussum Cav. P. 7, 39 flabelliformis 
persicariaefolium Schrader P. Rosei Maxon P. 22, 32 

6, 33° rosulatum ‘Christ’ P. 55 
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salicifolium Willd. P. = Tmesipteris (Maxon) Seymour 
lycopodioides G@ 137 2s 

sanctae-rosae (Maxon) C. Chr transiens (Lindm. ) Seymour G. 
PP e222 32 Pal, ye" 

sectifrons (Kunze) Seymour G. trichomanoides (Sw. ) Ching G. 
19s bz. 9, 47 


semihirsuta (Klotzsch) Morton trifurcata (L.) Copel. G. 9, 44 
G. 14, +52 triseriale.Sw. Po Liza 


senilis (Fee) Morton G. truncatulum Rosenst. P. = 
16; (52. hygrometricum 

sericeo-lanatum Hk. P.= truncicola (Klotzsch) Morton G. 

lanigera 8, 47 
serpentinum Christ P. 4, 42 turrialbae (Christ) Seymour G. 
serrulata (Sw. ) Sw. G.8, 46 10, 53 
sessifolium Desv. P. 55 ursipes Moritz P. 10, 29 
sessilifolium Hk. P. notin C. Am.vernicosa (Copel. ) Morton G. 
sessilifolium Liebm. P. 11, 36 13, 54 


setulosa (Rosenst.) Seymour G. Wagneri Mett. P. 17, 37 
9,47 Weatherbyanum Seymour P. 


Skinneri Hk. P.=cryptocarpon 4. 43 
Skutchii (Maxon) Seymour G. Wiesbaueri Sodiro P. 20, 37 
8, 47 xalapense (Fée) Christ) P 
sororium H. & B. P.=dissimile 5, 43 
sphenodes Kunze P. 4, 42 yarumalensis (Hieron. ) 
squamatum L. P. 55 Proctor G. 6, 45 
subcapillaris (Christ) Seymour zurquina (Maxon) Seymour G. 
Ge WB yre52 8, 47 


sublucidum Christ P. 4, 42 
subpetiolatum Hk. P. 11, 28 ABBREVIATIONS not already 


subsessilis (Baker) Morton G. in common use. 
14, 53 AMN, Atwood, John T., Jr., 
subtilis (Kunze) Morton G. Steven A. Marshall & 
5, Da David A. Neill 


suprasculpta (Christ) Seymour ENAG, Escuela Nacional de 
Ge 855s Agricultura y Ganaderia, 


surucuchense Hk. P. = Managua, Nicargua 

sessifolium Desv. H. & B., Humboldt & Bonpland 
suspensum L. P. 55 Illustr. , illustrated 
suspensum Hk. P.= Chrysleri M. & G., Martens & Galeotti 
Synammia (Fee) Gr Chre ee = MHV, Maxon, W. RR.) AgeD: 

rhachypterygium Liebm. Harvey & A. T. Valentine 
taxifolia (L.) Proctor G.15, 55 WDP, St. Norbert College, 
tectum Kaulfuss P. 5, 34 West De Pere, Wis. 
tenuipes (Maxon) C. Chr. P. WMwW, Williams, L. O., 
4, 42 Antonio Molina R. & 

thyssanolepis A. Br. P. 23, 32 Terua P, Williams 
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APOLLO 16 MEED MYCOLOGY 


Paul A. Volz 
Department of Biology, Eastern Michigan University 
Ypsilanti, Michigan 48197 


Abstract: Apollo 16 housed selected fungal species that were 
exposed to specific spaceflight parameters. Chaetomium globosun, 
Trichophyton terrestre, Rhodotorula rubra, and Saccharomyces cere- 
visiae were included for studies in exomycology. Postflight studies 
continue on the 1972 Apollo lunar flight to evaluate changes incur- 
red in space in the selected fungal species. The Microbial Ecology 
Evaluation Device (MEED) spaceflight hardware was designed to allow 
for a quantitative and qualitative study of specific spaceflight 
parameters using selected species as the test systems. 





Introduction: The MEED project of Apollo 16 was a cooperative 
study involving the expertise, time and efforts of many individuals 
representing many disciplines. A decidedly strong team effort was 
required and that strength was reflected in the desire and interest 
of each team member to make the project successful. Preflight 
investigations can predict probable occurrences in space when the 
fungal species are exposed to the environmental parameters of space. 
The collection and analysis of postflight data determines in fact 
what actually did occur in space and the changes resulting from the 
stresses received by the fungal species. The slow process of 
experimentation and interpretation of retrieved fungal cells from 
space gradually accumulates data that indicates what changes did 
occur to the cells. Analysis of postflight data, examination of 
the exposed cells, and continued studies on progeny of the space 
flown species gradually accumulates the information on the effects 
of space on individual living cells and living cellular systems. 

If the structure is a unicellular microscopic organism or a complex 
animal or plant composed of numerous tissue types, the spaceflight 
information gained from a single cell or tissue may be related to 
humans subjected to space travel. Medically related information 
can be gained from nonmedical studies and from nonpathogenic 
microorganisms. Preflight studies, flight preparations and launch 
procedures of the MEED studies were housed in the Preventive 
Medicine Division of NASA Manned Spacecraft Center, Houston, Texas. 


A complex coordination of many individuals, countless special- 
ized disciplines, a wide array of design and experimentation cover- 
ing a time segment clocked in years will finally realize a complet- 
ed space study. Each individual is important in the coordinated 
effort. From engineer to mycologist, from statistician to illus- 
trator, each discipline adds interpretation and assistance to the 
accumulation of information recording changes incurred in space on 
the fungal cells exposed to specific measurable test parameters 
found in the somewhat hostile environment of space. The hostility 
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fades when adequate protection is given living forms, yet micro- 
scopic organisms can survive prolonged exposures to space environ- 
ment with a minimum amount of protection from space irradiations. 
They can also survive the removal of a gaseous atmosphere found as 
the protective cover on earth. 


Preflight studies for identifying the suitability of a fungal 
species for the planned exomycology study produces necessary infor- 
mation for fungi returned from space. A bioengineer designs an 
experimental package that will become spaceflight hardware. Fabri- 
cation experts decide upon specific materials that will become 
required components for the basic hardware package suitable for the 
fungal study. The materials are tested for reliability and safety 
requirements. An expert in ultraviolet light irradiations makes 
suggestions on specific light wavelengths and energy levels best to 
incorporate in the study. A textile company develops new materials 
suitable for space travel that form a stowage bag for the flight 
hardware on board the command module spacecraft. A team of experts 
manufacture filter systems that will quantitatively and qualitat- 
ively define specific spaceflight parameters. Another group adds 
the individual specialized compartments or cuvettes that actually 
house the fungal cells within the flight hardware. Others are 
responsible for insulation, temperature recorders, and other sensing 
devices. Still other specialists enter in testing and quality 
control. A carrying case or nonflight transporter is constructed 
to house the spaceflight hardware to stabilize temperatures and 
decrease vibrations for the trip from NASA Houston to the launch pad 
in Florida. An astronaut is trained to deploy the experiment in 
space and a 10 minute - 5 second time slot is placed in the flight 
plan for MEED deployment in space. 


New pharmaceuticals become available and are incorporated into 
a planned experiment. A graduate student obtains permission at a 
medical center to collect biological specimens from medical patients 
undergoing treatment for specific diseases that will be used ina 
bioassay test system. Another graduate student receives a haircut 
that provides human hair from a single source for utilization ina 
series of experiments covering a two year period. The necessary 
chemicals are ordered and specialized equipment reserved for proposed 
studies. Techniques in various experimentations and procedures are 
refined to apply more directly to a specific spaceflight study. 


Suggestions, assistance, and experiments evolve from university 
and industrial laboratories. Countless additional preparations 
occur that follow a precise time schedule leading to the placement 
of selected fungal species of a predetermined age in the spaceflight 
hardware. Transporting the flight package to the launch pad, the 
spaceflight and deployment in space, splashdown, and return for 
hardware unloading and cell retrieval require precise timing and 
additional groups of specialized individuals working on the coord- 
inated effort. That complex effort is focused on learning more 
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about the effects of space on biological systems. The discipline 
selected as the tool of study is mycology fortified with related 
studies in medicine, genetics, morphology, anatomy, enzymology, 
cytology, pharmacology, nutrition, and histology. 


The coordinated as well as cooperative effort of many people, 
numerous disciplines, and diverse facilities presents one study of 
mycology in space. It is hoped that the effort in exomycology will 
be as meaningful as the many people have been in assisting the 
project. Attention is directed to the spaceflight hardware design 
and construction. 


The Microbial Ecology Evaluation Device: The Apollo 16 mission 
to the surface of the moon was launched 16 April 1972 and landed a 
few days later in the highlands region of the moon. While the lunar 
exploration was underway by 2 of the 3 astronauts, Ken Mattingly 
remained in the Command Service Module (cSM) to perform many sci- 
entific experiments. These orbital experiments obtained data from 
the lunar surface including approximate chemical composition of 
surface materials, gravity variations, lunar magnetic fields, 
elevation features, and photography of many lunar features previous- 
ly not photographed. Upon completion of the lunar surface activity, 
the Iunar Module (IM) lift off from the Descartes region of the moon 
was followed by rendezvous with the CSM. After transfer of lunar 
samples, film and equipment from the IM to the CSM, and placement 
of a few items no longer needed from the CSM to the IM, the separ- 
ate spacecrafts were sealed and the LM was jettisoned toward the 
moon while the CSM began the transearth coast (Simmons, 1972; 
Mattingly, et al., 1972; Pippert, et al., 1972). 


During the transearth Extra Vehicular Activity (EVA) of Apollo 
16 on 25 April, the MEED flight assembly was removed from the stow- 
age bag in the Command Module (CM) and deployed by Astronaut Ken 
Mattingly during the latter part of the EVA period 174,000 miles 
from earth. With the CM hatch secured in an open position, the TV 
camera was removed from the TV and Data Acquisition Camera Pole 
(Campole) and replaced by the MEED system. No inflight photos were 
made of the activities. Two trays housing cuvettes were exposed to 
the light radiations while a third tray remained in the dark during 
the 10 min + 7 sec deployment. Various cuvette types for the fungal 
ascospores, conidia and vegetative yeast cells included dry unvented, 
dry vented to space vacuum, and wet cuvettes with distilled water as 
the holding solution. Other cuvettes contained film chips, potassium 
ferroxilate solution as well as other measuring devices. Temperature 
indicators were distributed throughout the 3 cuvette trays for the 
recording of maximum temperatures obtained during the mission. 


After exposure the MEED case was closed, reinserted in the 
stowage bag, and placed in the CM stowage compartment. No measure- 
ments were made in space except to align the MEED 90 to solar 
radiation. Recovery and air shipment of the MEED to the Lunar 
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Receiving Laboratory (LRL) immediately after splashdown was carried 
out in a temperature controlled carrying case (Anon. 1971 b). 
Cuvettes were unloaded from the MEED hardware at the LRL NASA 
Houston where they were preflight packaged. Fungal cell recovery 
followed for specific examination of the test systems. 


The MEED flight hardware extremities totaled 5.3 x 5.3 x 10.5 
inches. Total weight was 8.45 lbs with a stowage bag of 1.8 lbs. 
The flight hardware was composed of 3 trays of cuvettes. Each 
cuvette had a 0.05 ml volume capacity. Cuvettes housed the selected 
test systems. Thermal hardware requirements for the microbial 
cuvettes were maintained at 20 -— 5 C throughout the Apollo mission 
and during the 10 minute MEED deployment. Optical requirements 
obtained by a series,of filters provided a maximum of 5 energy 
levels from 10 to 10° ergs per cuvette for the 10 minute exposure 
and a selection of peak intensities at 254, 280, and 300 nanometers 
(nm) = 3 mm (Anon. 1971 a). Full light and dark flight control 
were additional test parameters. Other controls included cells 
housed in cuvettes in the laboratory during the Apollo 16 flight 
in addition to preflight and solar simulation studies. 
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Figure 1. The Apollo 16 mission was the ninth manned Saturn V 
mission, the sixth lunar landing mission, manned by J. W. Young, 
T. K. Mattingly II and C. M. Duke. Command Module Pilot Mattingly 
deployed the MEED during the transearth Extra Vehicular Activity 
of the mission plan (Delco Electronics, Milwaukee). 
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Figure 2. Artist conception of the transearth Extra Vehicular 
Activity with one astronaut in the vicinity of the Service Module 
SIM bay preparing to remove film from one camera and the other 
astronaut at the Command Module Hatch where the MEED was attached 
to the same pole bracket on which the TV camera was previously 
fastened. 
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Figure 3. The MEED flight hardware illustrating the open deploy- 
ment of two cuvette trays with one tray housed in the dark in the 
lower compartment. The sunsight and image field alignment is also 
shown that served as a visual check for the computerized spacecraft 
maneuver that allowed a 90° angle deployment toward the sun. 
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Flight control tier 


Figure 4. Arrangement of cuvettes within the MEED to measure high 
energy multicharged cosmic ray particle bombardment on the space- 
flight hardware using cellulose nitrate, lexan polycarbonate, 
nuclear emulsion, and silver chloride crystal nuclear track detect- 
ors (Benton and Henke, 1972). Additional space environmental meas- 
urements included cuvettes housing potassium ferrioxalate actinom- 
etry as a spaceflight ultraviolet irradiation dosimeter system 
(Parson, 1972). 
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Figure 5. High resolution film was used in a few cuvettes housed 
within the MEED to measure solar ultraviolet irradiation at 254 nm 
between energy levels of 3 to 130 ergs to further evaluate 
irradiations in space (Long, 1972). 
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Figure 6. Interior end view of the MEED flight assembly. Temp- 
erature recorders were distributed throughout the 3 MEED trays to 
measure the high and low fluctuations within the MEBED. Each 
recorder occupied a volume of 4 cuvettes and contained a bimetallic 
coil spring. A scribe was attached to the spring to record the 
maximum temperatures by scratching on a carbon glass surface 
(Taylor, 1970). 
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Figure 7. The MEED tray assembly shown in a preflight test model. 
The system was required to maintain a pressure of 14.7 = 2 psia 
throughout the spaceflight experiment. The burst pressure of the 
MEED was adequate to provide a high overall factor of safet, . The 
eave the biological sample temperatures at 20° ns 5 @ (Taylor, 
1970). 


1975 Volz, MEED mycology 203 


PRESSURE PORT 














BASE 








FILTER PACK 
FOAM RUBBER 


QUARTZ 
window 








CUVET TE 


= [eh 
a: ae | 
Y A 
LZ er LOCKING RING 
AZ; 


ais PORE SIZE GELMAN FILTER 










COVER 








BOLT PLATE: POROUS KEL-F 


0.24 POROSITY VENT 


Figure 8. The MEED flight hardware provided approximately one 
fourth of its surface area as a vented chamber that held cuvettes 
vented to the space environment. About three fourths of the sur- 
face area held sealed cuvettes in sealed compartments. The MEED 
held mechanical integrity under shock loads of 78 g's for 25 milli- 
seconds. The filter pack consisted of two filters each. Quartz 
bandpass. interference filters provided peak wavelengths of 254, 
280 or 300 nm while quartz neutral a ae regulated the 
total radiant energy between 4 3X 101 La to full sunlight 
penetration in space of 8 x 108 ergs/cm One each of the two 
filter types controlled the total radiant energy and peak wave- 
length entering each cuvette chamber (Taylor, 1970). 
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Figure 9. Type A cuvettes held yeast cells, ascospores or conidia 
in distilled water. The cuvettes were designed to contain 50 
microliters of the cell suspension. The wet cuvette loader consis- 
ted of an electric turntable cuvette holder and a piston mounted 
needle equipped with a fill hose connected to a repipette that was 
equipped with a lambda dial (Carmichael and Ellis, 1972). 
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Figure 10. Fungal cells were housed dry in unvented cuvettes 

(type B) or in cuvettes vented to the space environment (type c). 

A known cell concentration of a fungal species was filtered through 
sterile Millipore filter paper that had an average pore diameter of 
0.45 micrometers. A thin layer of cells about one cell thick was 
deposited on the filter paper. A sterile square punch cut filter 
paper squares the size of the interior of the cuvette. At the dry 
cuvette loading station the filter paper squares were placed in the 
cuvette so that the dry cell layer was against the inside of the 
cuvette quartz window. Two sterile spacers and a sterile plug 
assembly consisting of a screw placed in a plastic pyramid held the 
Millipore filter paper securely in the cuvette (Carmichael and 
Ellis, 1972). 
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Figure 11. A plexiglas type A cuvette with a quartz window was 
developed to house the fungal cells in a distilled water suspens- 
ion. The window was bonded with epoxy cement and then the cuvette 
was oven dried. The hour glass shaped filling hole provided a sec- 
ure seal when filled with wax (Taylor, 1970). 
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Figure 12. An early design of a type B cuvette that housed fungal 
cells dry, unvented to space. Material on which the cells were 
deposited was changed, including the porosity size of the filter 
paper. Early cuvette spacer components also varied with the 
spaceflight cuvette pyramid assembly. The wax seal provided this 
cuvette type an environment unvented to space vacuum. Type € cuv- 
ettes were vented to space vacuum when the plug assembly screw was 
removed without filling the remaining hole with wax. Type C cuvet- 
tes were housed in MEED spaceflight hardware units vented to space 
(Taylor, 1970). 
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Figure 13. The final spaceflight dry cuvettes type B and C had 
the same external body dimensions and quartz window as the wet 
cuvettes (Chassay and Taylor, 1972). 
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Figure 14. The final wet type A cuvettes were constructed of Lexan 
tinted black to prevent light scatter. A 0.05 cm? volume was main- 
tained while a 7° internal slope was provided to reduce the possible 
oe of fungal cells within the chamber (Chassay and Taylor, 
1972). 
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The MEED Mycology Studies: Several postflight studies have 
been conducted to date to evaluate changes at the cellular level 
incurred in space with the four fungal test species. The species 
were selected for spaceflight study from preflight tests on 
numerous fungal species representing most all major classes of 
fungi (Volz, 1974). Criteria for their selection included the 
ability to survive constraints of the planned spaceflight hard- 
ware, the usefulness of the species for identifying change in the 
microorganisms incurred in space, previous space related research 
in mycology related to the proposed studies, and ease of handling 
the organisms. The role of fungi in space related research 
previous to and concurrent with manned space exploration was 
investigated to assist in the selection of species for the Apollo 
MEED project (Dublin and Volz, 1973). 


The four spaceflight fungal species serve as good test organ- 
isms in identifying changes incurred at the cellular level by 
environmental stresses identified in the spaceflight experiment 
design. Survival, death and phenotype counts yielded variation 
in the 4 fungal species housed in controls and the flight exposed 
cuvettes. Fungi exposed to specific spaceflight conditions 
demonstrated variable survival rates and phenotype counts. In 
general, phenotype counts for flight cuvettes and survival rates 
for control cuvettes were each higher in comparison to the remain- 
ing cuvettes (Volz, et al., 1974). Hyphal growth dynamics of 
Trichophyton terrestre and Chaetomium globosum spaceflight pheno- 
types such as colony perimeter growth density, protoplasmic leak- 
age of hyphal apices damaged by ultraviolet light irradiation, 
abnormal growth at the hyphal apex, forked hyphal branches, irreg- 
ular hyphal walls, and additional morphological changes were attri- 
buted to spaceflight exposure (Volz and Dublin, 1973). The 
meiotic and mitotic configuration of Chaetomium globosum wild type 
and nuclear behavior in Trichophyton terrestre spaceflight parent 
strains were investigated (Hsu et all., 1973.a, 1973) by 29o7ekdso 
and Volz, 1975 a). 


Phenotypic variants of the two spaceflight filamentous fungi 
and of the two yeasts, Rhodotorula rubra and Saccharomyces cerev- 
isiae, were exposed to pooled salivary samples of healthy individ- 
uals, and saliva from patients receiving radiation treatment for 
malignancies, protracted corticosteroid regimes for renal compli- 
cations, and insulin therapy for diabetes mellitus. Significant 
variations occurred in fungal growth rates according to phenotype 
association with specific salivary samples (Dublin, et al.,1974). 
Host compromised saliva was less able to reduce growth rates of 
test fungi compared with normal saliva. As spaceflight environ- 
mental stress increased in cells housed in the Apollo 16 MEED, 
fungal growth decreased in the presence of salivary peroxidase 
activity. In another study it was learned that each layer of the 
Apollo and Skylab Extravehicular Modular Unit space suit either 
directly supported fungal growth or, since it was porous, allowed 
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the diffusion of available nutrients to support fungal growth 
(Volz and Jerger, 1973). 


The penetration and progressive destruction of human hair by 
strains of T. terrestre was studied by electron microscopy (Hsu 
and Volz, 1975 b). Nuclear weight determinations and reassociation 
studies were performed on one phenotype each of C. globosum and 
T. terrestre. Genome size of the phenotypes in comparison to the 
parent strains exhibited a slight increase in both nucleotide pairs 
per haploid nucleus (Jerger and Volz, 1975). A space flown pheno- 
type of T. terrestre compared with the wild type differed in phos- 
pholipid content. The studies concluded that exposure of wild type 
T. terrestre to specific spaceflight parameters resulted in a phe- 
notype whose whole cell phospholipid contents varied from that of 
the wild type (Sawyer, et al., 1975). 


Additional studies are currently under way including the eval- 
uation of data obtained in other postflight investigations on the 
spaceflight fungal phenotypes. Experiments on the phenotypes were 
designed to determine what measurable and identifiable changes did 
occur to the fungal cells in space. Two separate evaluations were 
designed for nutritional studies of phenotypes. A study of growth 
rates and changes of fungal phenotypes inoculated on agar contain- 
ing various carbon and nitrogen sources, and a study on the use of 
minimal media for analysis of vitamin and amino acid requirements 
are underway. The disk method was selected to test several anti- 
fungal drugs on flight phenotypes. In another study an experiment 
was designed to study histopathological variations of induced 
lesions in mice and hamsters caused by injected cells from selected 
phenotypes. A spectrophotometric acid dichromate method for the 
determination of ethyl alcohol was utilized in one of the space- 
flight studies with flight phenotypes capable of producing alcohol. 


Investigations are continuing for the identification of poss- 
ible additional phospholipids as well as variation in lipid quan- 
tity in wild type and spaceflight phenotypes. Postflight studies 
of the Apollo 16 MEED mycology include comparative investigations 
on the wild type and select spaceflight phenotypes of four fungal 
species for the purpose of characterizing the parent strain and 
identifying changes in the phenotypes that incurred in space. 


Voice Transcript of the MEED: Discussion between the Apollo 
16 Command Module and Control Center at NASA Houston, and between 
the Command Module Pilot and Lunar Module Pilot describes the 
activity involved in deploying the MEED. In addition to the MEED, 
discussion concerned other activities of the Extra Vehicular Act- 
ivity during the MEED deployment in space and reentry into the 
Command Module by the astronauts for the return to earth. 
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GMT Iaunch 

(month, day, hour, minute, second) 

04 16 17 54 00 

Actual Elapsed Time Transcript 

(day, hour, minute, second) 

09 01 52 48 CMP Wait a minute, John. let me put this back up. 
Watch your head there. Big thing. 

09 01 53 08 CMP Okay. We have the TV power off, did you say? Okay. 
And the camera's back in place. All right. Okay. 
We've been doing that. You might check them. Be 
sure you can. 

09 01 53 21 =j\CDR Okay, Houston. You read me okay on the CDR'S loop? 

09" O18 153) 25 CC Houston's reading you 5 by 5, John. 

09 01 53 31 + #j;CDR Okay. 

09 01 53 43 CMP Pressure alarm is coming on. I have the warning 
tone. It's going back off, and the tone is off. 

09 01 53 59 CMP You can call verb 49, and it will already be 
loaded. Yeah. You've got to pro out of this. 

09 01 54 26 CMP It may be out of attitude, but - Okay. Take 2 
pro's to go to the MEED attitude. Okay? 

09 01 54 52 CMP Okay, the repress 09 is about 865. 

09 01 55 10 CMP No, that acts as a supplement to the Surge Tank. 
All right. 

09) OIF 5552 CMP Okay. Let me check noun 351. Okay. The Repress 
Valve is off. That's verified. That's verified. 

09 01 56 59 CMP Can you get this in your...” 

09 O1 57 O1 IMP You want me to stuff it in my TSB? 

09 01557702) (CMP Seaitvsees stiiisee, 

09 01 57 03 XMP Yeah. 

09 01 57 O4 CMP Okay. 

09 01 57 06 LMP I'lltell you what, I*m going to put it up here, 

I don't want to lose this one. 

09 O01 57 29 CMP Okay, the Flight Plan is stowed in R3. 

09 01 58 12 CMP Okay. I've got it. 

09 01 58 30 CMP Yes, sir. And I have the valve in the open posi- 
tion, and would you verify that that's open. 
Counterclockwise - No, what does it say on the 
arrow? Okay. And it's locked. 

09 01 59 20 CMP Okay. Wrist tether's out, stowed. Yep. My hoses 
are disconnected and stowed. Yes, sir. Inter- 
connect is in. Suit flow is off, the interconn- 
ect is in. It’s locked on two sides, and stowed 
on the strut. I have it. Okay. I've got it in 
location. Okay. It's installed and locked. Nope. 
That's mine. It's off. Yes. Okay. 

09 02 01 31 CMP Okay, I've got the adapter plate on. 

09 02 02 29 CMP Yes, sir. And I've disconnected the OPS hose. 
They're snapped. They're installed. 

09 02 03 25 CMP Just a little bit easier. 

09 02 04 57 CMP Am I getting that twisted? I want to go over the 
umbilical. That's it, thank you. Thank you. 
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Okay. The OPS is installed, the gas connector is 
installed, and it's locked. Yes, sir. If you can. 
May have to disconnect this thing to get it down 
there. All right, thank you. It'll stay. Yeah, 
that's nice. Oh, I'm sorry, I didn't hear you. 
Okay. Op flow is coming on. 

Mark. I have flow..Yes, sir. But will you watch 
cabin pressure for me? Want me to read those 
while you guys do the integrity check? Okay. let 
me get up here. You want me to read those things? 
Hey, where's the other? Here's your helmet, 
where's mine, laid it down? Okay. I'll get it out 
for y'all. Here's yours, John. Those are your 
gloves, Charlie, okay. Okay, my gloves should be 
down there to your right somewhere, I think. Yeah, 
get them out of the way. Okay. All right, thank 
you. 

Add right, thank you, Charlie. Now, I'll put my 
feet in here, and we'll take a look at the old 
mapper. Okay, while I'm standing on top of the DAC 
camera, the V-over-h sensor looks perfectly clean. 
There's nothing on the sensor. I see no evidence 
of contamination on the sensor, either the light 
meter or the V over h. The barrel is clean, all 
the decks and surfaces of the pan camera instal- 
lation are clean. 

Very good, Ken. 

Okay, here comes the mapping camera cover, hard 
cover. The soft cover. Okay, that'll be next. 
Yeah, that's my wrist tether. 

Ready? 

Okay, I'm putting the tether on now, John. 

Oh, I'm having trouble with this hook. If I can 
get it on, I can get it locked. 

Stand by. 

Oh, yeah. I just can't get the darned insulation 
out of the way. It's a little stiff. 

Okay, it’s on. 

Okay, why don't you wait until I get to the hatch? 
I see them. 

If you get it hooked on, you can pull the tether 
off my hand there, Charlie. 

No, sir. Okay, how we doing on umbilical now? 
How we doing on umbilical? You got most of it 
inside? Okay. Go ahead. 

Yes, after Charlie gets in. 

Hey, let's go on back to the - Let's see - okay. 
Yeah, yeah. Let me turn around here and get my 
feet in. 

Okay, wait a minute. Got to - Let me see if I can 
find a place to put my feet here. Is that a safe 
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place for my right foot? Okay. 

You have anything on the TV? 

Not right now. Yeah, we got something there. 
Yeah, I'm not very steady here. 

Looks like the old Moon. 

That's her, babe. Right off the nose. 

Okay, that’s all for today on that (TV camera 
off). 

Okay, I'm going to have to pull myself in. let 
me send this thing in to Charlie. All righty. 
Okay. 

Go ahead. 

Let me get my umbilical down here. Yes, sir. 
Okay, Houston, we're maneuvering to the MEED 
attitude. 

Roger. 

Don't move my feet. I'll lift. 

I got the pole. Okay. 

Okay, let me pull this rail down to hold on to 
and we'll play ride'em cowboy. 

Is that enough out of the way, Charlie? Okay. 
Easy. How's that? 

Okay. No, it's in the two-bar. No, Charlie's 
going to unstow it. Okay. Oops! How about if I 
slide over here? Okay. All right? Let me - 

No, I got it here, I think. From here you can't 
either? Okay, all right, okay. I got to come in 
to turn around. Hold this pole until I get out. 
If you let John hold it, then it'll be easier. 
Okay. How's that? 

And, right now, I've got the Earth peeking over 
the side of the fuselage, just a little crescent. 
Okay, coming in. 

Fine. Yeah, okay, I got that. And hold. 

Okay, Houston, we’ve reached the MEED attitude. 
Roger. 

Wait a minute. Okay, it's locked. Of course, we 
got it. Okay, out with the MEED. 

Seven. I found a sight here. Wait a minute. 

I got to rotate this another few degrees. You 
got both my feet there? Okay. 

Okay, all right, let go of my feet there, get up 
here to attitude - there’s my foot there - I 
don't have to go outside, I don't think. let's 
see, Charlie, you're going to have to, let me see. 
All right, just a second. Oh, that's just what 
we didn’t think about. That Velcro strip lays 
right in front. Yep. Hang on, I've got my scissors 
right here. I'll be right with you. Yes, sir. 
Okay, what we do need to do is to pitch up, min- 
imum impulse. Oh, you've got to go about 3 degrees. 
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Put in - input yet? Okay, go - pitch down then. 
Yeah. Okay, up should be in the right direction 
on this thing. I said up the first time and that 
looked like it went the wrong way. You need to 
go up about 3 degrees. 

I can't tell that you’re moving. Has the attit- 
ude changed? Yeah, yeah, and that's moving now. 
Moving in the right direction. Let it ride at 
the slow rate for about another minute. 

Okay, John we got another 30 seconds to drift 
and we'll be there. 

Okay. Why don't you go to auto? 

Okay, are you ready? 

Stand by. 

Hey, can you hold my feet? 

There it is (MEED deployed). 

Okay, pull me in. I'l] pull myself in. 

Is the MEED open now, Ken? 

Masa Grae. 

Okay, I didn't get your mark. 

It's been open 15 or 20 now. Sorry. 

Yeah, it's on 22 seconds now. 

What kind of pressure do you have now? 

How about our suit gauges? 

Okay. 

I'm very comfortable. 

3.85. Like a champ. 

John, could you give us a cuff gauge reading? 
Okay, I got 3.85, Hank. 

Roger. Could we get one from John and Charlie? 
Do you want all of them or just mine? Okay, say 
again what you had, John. John has 3.55. 

John has 3.55. Roger. 

Charlie has 3.95. 

32956 

Probably getting some off the bulkheads, too, 
drying this place out. 

Hey, how's the time coming? 

Okay, it’s sure not. 

Houston, you are now witnessing one of the 
longest 10 minute periods in history. 

Roger. 

Okay. 

Henry, was there anything else you wanted to 
know about the SIM? 

Roger. When you were around the mapping camera, 
did you happen to notice the condition of the 
cable that lays between it and the bulkhead 
there? 

I couldn't see down in there. There's too many 
shadows. 
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Roger, copy. And on the stellar camera door, 
how far out was it? 

Oh, I'd say the last folding lip is up against 
the handrail. Well, just about that far. 
Roger. 

All right, thank you. Oh, I'm just fine. I got 
nothing to do but just loop my finger around 
this thing. 

No wonder that was such a long time. Hank, we 
got another one of those event timers that's 
timed to some base other than universal time. 
Say again. 

But don't worry about the MEED, we got a watch 
on it. 

Okay, I'm timing you down here, too. 

Okay, we got regular watches on it, so it's 
okay. Why don't you check us at 8 minutes, Hank? 
Will do. 

Coming up on 8 minutes. 

Mark. 

Okay, thank you, Hank. We're right with you. 
You get a good look at the Earth, Charlie? 
I'm really surprised I don"t see any stars. 
(laughter) What time is it? Okay, 9 minutes. 
Got about 30 seconds, Ken. 

Okay, I'm on my way to the experiment. Charlie, 
can you hold my feet there? And would somebody 
give me a call at 10? 

Man, that sunsight's right on. 

Ten seconds. 

Okay. We're counting down the last ten. 
Closed. 

Okay, make sure the MEED is closed and locked, 
Ken. 

It's closed, I'm working on the lock. 

Charlie, can you hold my feet real good there? 
Hold both of them. Okay. 

Well, I didn't get it locked. Yeah, I'm working 
on that, John. I got to compress the seal. I'm 
trying to get some leverage on it. 

Wait a minute. 

Well - No ° 

Ken, you having any luck with that lock yet? 
Not yet. 

Okay, that goes clockwise and then closes, and 
then counterclockwise. 

Yes, sir, I've got the sequence. It's the lock 
I don't have. 

How about if we bring it in and tape it closed? 
I'm gonna do that in just a second, if I don’t 
get it on this try. Well. Hey, there we go, I 
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think. Let me try that now. 

I feel it coming. 

Well, I'm going to have to let it have a little 
extra UV. 

Because I can't hold it shut and bring it in. 
Charlie, you got my foot? 

Ken, do you intend to use the TV any more? 

No, sir. Okay, I’ve got to get that thing closed 
here, at least out of the UV. Okay, I've got it. 
It was - Hank, it was open for about 3 seconds. 
Roger. 

You got it? 

All right. 

Let me get my hand out of here, that's what's 
holding me up; now you can pull it in. 

Wrap a piece of that tether around it until we 
get the cabin pressurized. You got it? Okay. 

You can probably stick the whole thing under there » 
Take your time and get it all cleaned up. All 
righty. 

I see a piece of tether coming up here, is that 
the MEED? Okay. Don't disconnect the lanyard. 
Okay. I'11 turn around and start in. (Laughter ) 
Rub-a-dub-dub. Okay, you got my umbilical in 
sight? 

Okay. let me get my - I've got to get - Something's 
under my foot there. Okay, I've got to get my foot 
low in order to get in. Want me to go back out? 
Hey, okay, swing. Oh, not quite. Got to get this 
thing up where I can see something. 

Look at that! 

John, you sure have a lousy LEVA. It's closed and 
the hatch is clear. Just a second. Okay. All 
right. Before I take it any further, let me try 
some of those latch seals. You're right. Can you 
see the latch seals? I can't see the top. Can you 
see the top, John? I just want to make sure I 
don't have something stuck - a lanyard stuck in 
there somewhere. Okay? Hey, the handle - the 
indicator looks latched. Yes, sir. 

Okay, Ken. Before you pressurize the cabin, we'd 
like for you to verify that the switch on the TV 
is in standby, and the the S-band aux AEE Sis) opmae er 
Okay. What's the next step on the latches, here? 
I think you read one I did miss. It's latched. 
Okay, let me, I can get that TV switch. Hey - 
Okay. That's a big help. The switch is off. 
That's affirmative. Oh, I can't find that. Wasn't 
on the checklist. Yes, you do. Right up there. 
I'm trying to get the visor up so I can see. 
(laughter) No, I'm going to use this hatch right 
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here. If I can read through this thing. It's right 
there. Okay. Dump valve coming close. Okay, the 
pressure equalization valve is closed. Okay, watch 
this. I'll just sort of hit it once and see how 

it works. 

09 03 51 39 CDR Okay. Houston, can you call us at a cabin pressure 
cong bey 

O9103 5042 SCC 7 Was! ido. 

09 (03 51 42.) CMP 2710) get it. 

09 03 51 44 ~+#LMP Say again. 

09 03 5145 CC’ Roger. We'll give you a call at 1 psi. 

09103 5 53 CDR Okay. We're repressuring now. Okay. 

09 03 52 07 CMP I show not quite 1 on the gauge. Okay, Henry. 
We're showing almost 1 on our gauge, and we're 
letting it - watch for a minute or so. 

09 03 52 27 CC’ Roger. We're showing 0.5 down here. 

09 03 52 32 CMP Okay. 

09°03 52°34 GC 0.6 now. 

09 03 52 35 CMP Cabin check, isn't it? 

09 03 52 42 CC That's affirmative. 

09 03 5243. CMP He says it's 0.6 Okay. And what time - we have a 
minute here? Three minutes? Thirty seconds. Okay. 
Looks closed to me. Okay, Houston, we're content 
with the check. 

©9103) 53 23° ‘CC Looks pretty good from down here. 

09 03 53 24 CDR Repress. 

09 03 53 29 CMP Dump open? 

09 03 53 40 CMP I am. Nigh unto there. Just about. 

09 03 54 11 CMP Just a second. 

09 03 54 24 CMP Cabin pressure I show 2. 

09 03 54 31 CC’ Roger. We're showing 1.9. 

09 03 54 36 CMP Okay. 

09505) 54537 CC 7952 0 crow. 

09 03 54 41 #=(CMP Okay, it's close. 

09 03 55 25 CMP That's 1265. 

09 03 56 23. CMP All right, sir. We've got about 2 - 4, it looks 
like. Yeah. Sure is, 85. It's 5 inches wide. 

09 03 58 06 CMP Charlie? Doesn't seem like it, does it? 
(laughter) I guess that depends on your point 
of view, huh? 

09 03 58 32 CMP And this umbilical isn't putting out an awful 
lot compared to this big volume. 

09 03 58 39 CDR And the umbilical is bringing it up slowly, 
Houston, but it looks normal. 

09 03 58 45 CC Ken, is it convenient for somebody to start a 
verb 49 to the thermal attitude? 

09 03 58 53 CMP Yes, sir. If you can read it to us. We don't 
have any books out or anything. 

09 03 58 59 +~4CC Okay, your noun 22 is 175, 283, 340. And we want 
to change the DAP first. Verb 48 will be - And 
if you can get to it, we enable all the jets. 
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You want me to move, John? Oh, Okay. What do you 
want on the DAP, Houston? 

Okay, after enabling all jets, we want 11101, 
and then all 1's. 

Okay, leave the B/C roll jets off. Just leave 
enable coupled. Yes, sir. Just turn the A/c mow! 
on. Okay, and all of the pitch and yaw. Push the 
three, maybe, or four, maybe, circuit breakers 
back in. Okay, you're in business. You have the 
auto coiled? 

Hank, say again those numbers for the attitude? 
Okay, R-1 is 17500, plus 28300, plus 34000. And 
would you check jet Charlie 1, on. 

Do they want it on or off? Well, I don't think 
we've got quite that yet. 


Hey, Houston, I don't know what that problem we 


had with the glycol evap temp was. But there was 
a lot of ice crystals coming off from that side 
of the cockpit, and maybe it was affecting some 
of the temperatures over underneath that region, 
which are probably covered with condensate. 

Got to roll over so John can get to my valve. 
Roger. That may have been it, John. 

Look at that. I did it. (laughter) Boy! When I 
get off VOX, I'll tell you. Okay. Why don't 

you do something to my suit so I can get depre-~ 
surized, there? 

Roger, Ken. We're showing you at 3 psi now. 

Okay. Thank you. Read the card there. Well, I think 
we're going to pump the cabin up with it, Charlie. 
Just read the - Yep. 

(laughter) You got it! They didn't make the string 
quite long enough. Okay? Where is it? (laughter) 
Well, we'll find it if it comes. I don't want to 
let it come lose on the panel. Can you reach the - 
You got it? Okay, I'm gonna open it. Okay? All 
set? Here we go. I've gotta open the purge valve. 
I can reach the purge valve. 

Yeah. Why don't you punch it off, so you - it's 
under your card, there. 

Five and a half. Might as well go first class. 
Might as well. We want to empty it before entry. 
16, could we have auto on the high gain? 

(laughter ) In a minute. Can you reach it? Okay. 
Good thing you can reach it. I think that's where 
my OPS is. 

Okay, how's the cabin? Maybe I won't have to turn 
this thing off. Is it flowing, Charlie? Cabin 
regs are off. 

Ken, we're showing 5.0 down here. 

Okay, thank you. 
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CC 
CDR 


I'll buy that. 

Ken, would you shut the OPS off? We show 5.5. 
Okay. Is there anything wrong with taking ita 
little higher? 

You can take it on up to about 5.7, 5.8, Ken. 
Okay, if you don't mind. 

We're showing you 5.8 now, Ken. 

Okay, it's off. Okay, I'm gonna pop the purge 
valve. 

Wes) sua. 

Ken, did you ever get the MEED locked? 

VWes'p Sire 

Okay. Verify it was locked. 

It probably got another 5 seconds of exposure. 
Okay, real good. 

Got another 5 seconds of exposure (Total 10 
minutes plus 7 seconds), not all of which was 
on indirect UV. But as soon as we got it in 
the cockpit where a couple guys could get at 
it, it was locked. 

Good show. OMNI Delta, 16. 

Can you get OMNI Delta? 

I don't know. Hey, why don't you hold tight 
there. Okay. That'll do it. You've got it. 

16, can one of you see the battery compartment 
reading now? 

GS 12 70a Hank. 

Roger, 2.0. 

16, Houston. When you get a chance - no rush - 
we'd like to switch over to B/D roll. 

Apollo 16, Houston. 

Go ahead. Over. 


Transcript and flight plan legend: CC, Control Center, Houston; 
CDR, Commander; CMP, Command Module Pilot; CST, Central Standard 
Time; DAC, Data Acquisition Camera; DAP, Digital Auto Pilot; 
EVA, Extra Vehicular Activity; GMT, Greenwich Mean Time; HGA, 
High Gain Antenna; LEVA, Lunar Extravehicular Visor Assembly; 
MEED, Microbial Ecology Evaluation Device; MNVR, Maneuver; MSFN, 
Manned Spaceflight Network; OMNI, Omnidirectional Antenna; OPS, 
Oxygen Purge System; P, Pitch; PAN, Panoramic; SIM, Scientific 
Instrument Module; TEC, Transearth Coast; TSB, Temporary Stowage 
Bay; V, Velocity; VOX, Voice Keying; Y, Yaw. 
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FLIGHT PLAN 
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Figure 16. The MEED flight hardware deployed during the EVA. 
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Figure 17. Representatives of commemorative envelope cachets 
machine and hand canceled on April 25, 1972 marking the date and 
time of the Transearth Extravehicular Activity and the Microbial 
Ecology Evaluation Device mycology experiments deployment. 
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NEW TAXA IN P&RUVIAN RUBIACEAE 


Julian A. Steyermark 
Instituto Botanico, Apartado 2156, Caracas, Venezuela 


The author received for identification the Rubiaceae 
collected by Dr. T. R. Dudley of the National Arboretum 
from his 1968 and 1969 Peruvian expeditions. Of this 
collection the following two taxa, both from the cerros 
del Sira of the Department of Huanuco, have been found 
to be undescribed. 


Pagamea dudlevi Steyermark, n.sp. 

Frutex 1.5-6-metralis, ramis glabris; stipulis 5- 
13 mm. longis minute puberulentibus vel glabratis; 
foliis petiolatis, petiolis (0.3-)0.8-2 cm. longis supra 
elabratis subtus primum adpresso-puberulentibus demum 
glabratis; laminis subcoriaceis lanceolato-ellipticis 
vel oblanceolatis apice acuminatis basi attenuato- 
acuminatis 8-12 cm. longis 2.5-4 cm. latis supra glabris 
subtus praeter nervos laterales minute adpresso- 
pubernlentes glabris, nervis lateralibus utroque latere 
6-8 adscendentibus ante margines terminantibus subtus 
elevatis, costa media supra impressa subtus paullo ele- 
vata, axillis subtus manifeste barbellatis; inflores- 
centiis interrupte spicatis 1-2 cm. longis cum pedunculo 
2.5-5.2 cm. longis, pedunculo 1.5-3.2 cm. longo 1-2 mm. 
lato apicem versus paullo ampliato dense minuteque puber- 
ulenti; floribus sessilibus capitatis in 1-2 verticillis 
praeditis, capitvlis 5-10-floris, 5-10 mm. longis 6-9 mr. 
latis; calyce irresulariter 6-lobato, tubo 1.5 mm. longo 
extus sparse minuteque puberulenti, lobis ovato-lanceola- 
tis subacutis vel acutis 0.3-1.5 mm. longis 0.2-0.6 mm. 
latis, tribus valde carinatis; corolla 5 mm. longa, tubo 
2 mm. longo 2 mm. lato intus basin versus slabro supra 
villosulo, lobis 5.lanceolato-oblongis obtusis vel rot- 
undatis 3 mm. longis 1.5 mm. latis intus dense puberulis 
extus sparse minuteque puberulentibus; staminibus 5, an- 
theris lineari-oblongis 1.5 mm. longis, filamentis 0.5 
mm. longis. 


Type Collection: T. R. Dudley 13543 (holotype VEN; 
isotype NA), collected on southwestern slope of the Rfo 
Lilulla Pichas watershed, on the ascent of the Cerros del 
Sira, in damp elfin forest on way to the lst cumbre above 
Camp 4 to Camp 5, 9925'S, 74°42'W, Dept. Huanuco, Peru, 
alt. ca. 1850 m., 31 July 1969. "Common shrub; foliage 
yellowish green; flowers yellowish-rsreen, very fragrant." 
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Paratvpes: PERU: Dept. Huanuco: Dudley 13148, between 

eamppe and Camp 3, 9°26'S, 74°45'W, alt. ca. 1000 m., 

23 July 1969; Dudley 13162, 9927'S, 74°46'W, alt. ca. 

100C m., 23 July 1969; Dudley 13438, between Camv 4 and 

Gammy6, alt..ca. 1950 m., 350 July 1969. 


This species is found near the southwestern limits of 
dispersal of the genus. It is most closely related to P. 
guianensis Aubl., from which it differs in the puberulent 
exterior of the corolla and calyx, the more numerous 
lateral nerves of the leaf blades, and the prominent 
barbellate axils of the lateral nerves on the lower side 
of the leaves. 


Psychotria dudleyi Steyermark, n.sp. 

Planta epiphytica scandens, ramis glabris angulatis; 
stipulis in vaginam 1.5-2 mm. longam 3 mm. latam mem- 
branaceam apice truncatam integram glabram connatis; fol- 
iis oppositis petiolatis, petiolis 5-10 mm. longis glab- 
ris; laminis crasso-coriaceis lanceolato- vel ovato- 
ellipticis apice acuminatis vel caudatis basi acutis vel 
obtusis 4-9 cm. longis 1-4.5 cm. latis ubique glabris 
valde nervatis, nervis lateralibus utrogue latere 8-12 
secus margines arcuato-adscendentibus supra valde impr- 
essis vel subelevatis subtus elevatis, venulis tertiariis 
supra vix manifestis subtus tenuibus prominulisque; in- 
florescentia pedunculata, pedunculo axillari vel termin- 
ali tenui 2-4 cm. longo 1 mm. lato glabro; inflorescent- 
ia cymosa laxe trichotome 25-35-flora 3-5 cm. longa 4.5-6 
em. lata, axibus principalibus tribus patentibus 1-2 cm. 
longis 5-8-floris, axibus secundariis ©.3-0.8 cm. longis; 
bracteis sub axibus infimis patentibus vel deflexis lan- 
ceolato-subulatis 1.5-3 mm. longis glabris; floribus ped- 
icellatis, pedicellis carnosis subanthesi 1.5-2 mm. long- 
is 0.5-0.9 mm. latis sub fructu 2-3 mm. longis glabris; 
bracteis sub pedicellis lanceolatis acuminatis 1.2 mn. 
longis 0.2 mm. latis extus papillato-puberulentibus mod- 
eratim ciliolatis; calyce hypanthioque campanulato sub 
anthesi 2 mm. longo 1.1 mm. lato gslandulari-puberulenti 
(Hypanthio 1 mm. longo, calycis tuvo 0.6 mm. longo); 
calycis lobis 5 lanceolato-deltoideis acuminatis recurva- 
tis 0.7-0.8 mm. longis basi 0.2-0.4 mm. latis ciliatis, 
extus sparse puberulentibus; corolla cylindrica 3.5 mm. 
longa 1 mm. lata intus prope medium pilosula, tubo 2.5 mm 
longo, lobis tribus vel quattuor lanceolato-oblongis ob- 
tusis 1.2 mm. longis 0.6 mm. latis sub fructu persistent- 
ibus; staminibus 3-4, antheris anguste oblongis obtusis 
0.6-0.7 mm. longis, filamentis fere obsoletis; disco tubo 
calycis breviore; bacca rubra demum nigrescenti-purpurea 


subglobosa 3-4 mm. longa 3-3.5 mm. lata; pyrenis tenuiter 
costatis. 
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Type Collection: T. R. Dudley 13089 (holotype NA), 
collected on southwestern slope of the Rfo Llulla Pichas 
watershed, on the ascent of the Cerros del Sira, in damp 
and dense cloud forest half way between Camp 3 and Camp 
4, 9926'S, 74945'W, Dept. Huanuco, Peru, alt. ca. 1400 
me, 22 July 1969. "Scandent shrub or liana, indumentum 
on the inflorescence rosy-red; fruit at first red, then 
turning purple-black." 


Paratyves: PRU: Dept. Huanuco: Dudley 13182, be- 
tween Camp 3 and Camp 4, alt. ca. 1450 m., 23 July 1969; 
Dudley 13294; shallow valley just beyond Camp 4, alt. ca. 
1540 m., 25 July 1969; Dudley 13523, top of first cumbre 
between Camp 4 and Camp 5, 9925'S, 74°44'wW, alt. ca.1680 
m., 31 July 1969. 


This is a most distinct species related to P. 
epiphytica Kr. and P.gsemimetralis Kr., both from Peru, 
*rom P. epiphytica it is at once distinguished by longer 
petioles, different leaf shape with abruptly long- 
acuminate to cuspidate avex, prominent elevated lateral 
nerves, elongate recurved calyx lobes, shorter stipules, 
and puberulent calyx lobes. From P. semimetralis it is 
easily differentiated by the larger leaves of different 
shape with longer petioles, more slender stem, larger 
inflorescence, and longer pedicellate flowers, 


NOTES ON NEW AND NOTEWORTHY PLANTS. LXXVIII 
Harold N. Moldenke 


ERIOCAULON STEYERMARKII var. BAHIENSE Moldenke, var. nov. 

Haec varietas a forma typica speciei bracteolis involucri cas— 
taneis ad apicem manifeste acutis recedit. 

This variety differs from the typical form of the species in 
having its involucral bractlets a acute at the apex and 
dark-chestnut in color. 

The type of the variety was collected by R. M. Harley, S. A. 
Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro (Harley 
16068) in marshy ground in an area of burned-over grassland, 
marsh, and cut-over woodland, with rocky hillsides of talc and 
metamorphic rock, at about 1000 meters altitude, 8 kn. southwest 
of Mucugé, on the road from Cascavel near Fazenda Paraguact, in 
the Serra do Sincor4, Bahia, Brazil, on February 6, 197l, and is 
deposited in my personal herbarium at Plainfield, New Jersey. 


LANTANA MACROPHYLLA var. GROSSESERRATA Moldenke, var. nov. 

Haec varietas a forma typica speciei laminis foliorum margine 
plusminusve grosseserratis recedit. 

This variety differs from the typical form of the species in 
having the margins of its leaf-blades more or less regularly 
coarsely serrate with rather large antrorse teeth. 

The type of the variety was collected by R. P. Belém and M. 
Magalhfes (no. 926) in the transition zone between littoral 
woodland and r restinga at Marat, Bahia, Brazil, on April 25, 
1965, and is deposited in my personal "herbarium at Plainfield, 
New Jersey. The collectors note that the plant was 2 m. tall 
and the "inflorescencia totalmente vermelha, depois amarela", 


LEIOTHRIX HIRSUTA var. TONSILIS Moldenke, var. nov. 

Haec varietas a forma typica speciei pedunculis glabris rece- 
dit. 

This variety differs from the typical form of the species in 
having its peduncles entirely glabrous. 

The type of the variety was collected by Alexandre Curt Brade 
(no. 10983) in Restinga de JacarApagué, Rio de Janeiro, Guanaba- 
ré, Brazil, on August 16, 1931, and is deposited in the Britton 
Herbarium at the New York Botanical Garden 


LIPPIA BAHIENSIS Moldenke, sp. nov. 

Suffrutex, ramis numerosis gracilibus brevibus subdense 
hirsutis, foliis oppositis ellipticis vel elliptico~sublanceola- 
tis parvis, breviter petiolatis ad basin apicemque acutis utrin- 
que plusminusve hirsutis, inflorescentiis terminalibus axillari- 
busque longiter pedunculatis capitatis, bracteis ovatis acumina- 
tis hirsutis. 
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Subshrub, from a stout woody rootstock or xylopodium, apparent- 
ly to about 30 cm. tall, with several stems and branches issuing 
fram the base, erect, short, slender, tetragonal, rather densely 
hirsute with somewhat ascending-patent brownish hairs; internodes 
mostly short, with a pair of leaves at each node; leaves decus-— 
sate-opposite, abundant, wide-spreading, elliptic or elliptic-— 
sublanceolate, mostly about 1.5—2 cm. long, 5—10 mm. wide, 
sharply acute at both ends, narrowed into the very short and ob— 
scure petiole at the base, harshly hirsute on both surfaces with 
hairs as long and stiff as those on the branches, often rather 
more abundant above and confined to the larger venation beneath, 
densely glandularpunctate beneath; inflorescence axillary and 
terminal, often just in the axils of the uppermost leaves or even 
axillary along the entire length of the branches; peduncles very 
slender, 1—2.5 cm. long, spreading-hirsuteg flowers capitate, 
the heads hemispheric in anthesis, small, only about 1 cm. wide, 
in fruit slightly elongating to about 1 cm.; bracts conspicuous, 
foliaceous, ovate, about 5 mm. long and 3 mm. wide, rather long- 
acuminate at the apex, more or less hirsutulous on the back; 
corolla hypocrateriform, pale pinkish-mauve, sometimes white, the 
tube about equaling the subtending bract, the limb spreading, 3 
mm. wide. 

The type of this species was collected by R. M. Harley, S. A. 
Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro (Harley 
15027) in a caatinga woodland by the side of the BA 630 highway 
23 km. south of Aracatu, between Vitoria da Conquista and Brumado, 
at about 700 meters altitude, Bahia, Brazil, on January 13, 197h, 
and is deposited in my personal herbarium at Piainfield, New 
Jersey. 





LIPPIA ELLIPTICA var. SILVICOLA Moldenke, var. nov. 

Haec varietas a forma typica speciei foliis (immaturis?) sub 
anthesin ovatis saepe asymmetricis ad basin rotundato-subcorda- 
tis vel subtruncatis subtus densissime velutinoso-tormentosis 
recedit. 

This variety differs from the typical form of the species in 
its (perhaps immature?) leaves at time of anthesis distinctly 
ovate in shape, only 1.5—l cm. long, 1.32.5 cm. wide, acute 
at the apex, serrulate along the margins, often asymmetrically 
rounded-cordate or subtruncate at the base, distinctly petiolate, 
and very densely velutinous-tomentose baneath with whitish or 
canescent hairs. 

The type of the variety was collected by R. M. Harley, S. A. 
Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro (Harley 
16,36) in open scrub among quartzite cliffs and rocks, dry wood- 
land, at about 610 meters altitude, at Monte Santo, Bahia, Bra- 
zil, on February 20, 197, and is deposited in my personal her— 
barium at Plainfield, New Jersey. The collectors describe the 
plant as a spindly shrub with straight, erect, little-branched 
stems, to , m. tall, the leaves a soft mid-green, slightly aro- 
matic, the bracts pale-green, and the corollas bright-pink with 
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LIPPIA HARLEYI Moldenke, sp. nov. 

Suffrutex gracilis parce ramosus, caulibus patentibus gracili- 
bus fragilibus; ramis gracilibus tetragonis marginatis minute 
puberulo—punctulatis glabrescentibus nitidis; foliis oppositis 
parvis ca. 1 cm. longis 3--5 mm. latis breviter petiolatis ob- 
tusis margine grosse obtuseque serratis; inflorescentiis termin- 
alibus solitariis longepedunculatis capitato-subspicatis; bracteis 
elliptico-ovatis foliaceis adpresso-pilosis acutis. 

Small slender shrub, to 0.5 m. tall, sparsely branched; stems 
spreading, brittle; branches and branchlets slender, tetragonal, 
margined on the angles, shiny, minutely puberulent-punctulate on 
the youngest parts, later glabrescent; internodes usually short or 
occasionally elongate; nodes usually leafy, often with a pair of 
abbreviated very leafy twigs; leaves decussate-opposite, small, 
numerous, rather uniformly 1 cm. long or less, 3--5 mm. wide, 
short-petiolate, obtuse at the apex, acute at the base and 
slightly prolonged into the petioke, the margins coarsely serrate- 
dentate, with blunt or obtuse often lobe-like antrorse teeth, ap- 
pressed short-pilose or pilosulose on both surfaces, the venation 
conspicuously impressed above and prominulent beneath, sparse; 
inflorescence terminal; peduncles slender, solitary, about 2 cm, 
long, tetragonal, sulcate, short-pilosulous; flowers at first 
capitate, later elongating in subspicate fashion apparently to 
1.5 cm.; bracts foliaceous, conspicuous, numerous, at first form- 
ing an involucre beneath the head, elliptic-ovate, to about S mm. 
long and 3 mm. wide, acute at the apex, appressed-pilose on the 
back, completely hiding the calyx and corolla-tube; corolla hypo- 
crateriform, mauve, its slender tube about equaling the bracts or 
1—1.5 mm. longer, densely puberulent outside, the limb expanded, 
3——-l mm. wide, 2-lipped, densely puberulent on the back. 

The type of this species was collected by R. M. Harley, S. A. 
Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro (Harle 
16788) in caatinga/cerrado, frequently burned- and cut-over, 8 kn. 
northwest of Lagoinha (5.5 km. southwest of Delfino) on the road 
to Minas do Mimoso, in the Serra do Curral Freiom Bahia, Brazil, 
at an altitude of about 850 meters, on March 5, 197), and is de- 
posited in my personal herbarium at Plainfield, New Jersey. 


LIPPIA POHLIANA var. LONGIBRACTEOLATA Moldenke, var. nov. 

Haec varietas a forma typica speciei bracteis ad apicem 
longiter curvato-acuminatis recedit. 

This variety differs from the typical form of the species in 
having the bracts long-acuminate at the apex, the acumen very 
often upwardly curvate. 

The type of the variety was collected by W. R. Anderson, M. 
Stieber, and J, H. Kirkbride, Jr. (no. 35371) in cerrado in an 
area of rocky (sandstone) cerrado and open rocky hillsides with 
white sandy soil, sloping down to grassy brejo, creek, and adja- 
cent gallery forest, at 1220 m. altitude, about 8 km. north of 
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Gouveia on the road to Diamantina, in the Serra do Espinhaco, Min- 
as Gerais, Brazil, on February h, 1972, and is deposited in the 
Britton Herbarium at the New York Botanical Garden. The collec- 
tors describe the plant as a shrub, the corollas pink with a yel- 
low eye. 


LIPPIA SUBRACEMOSA var. HARLEYI Moldenke, var. nov. 

Haec varietas a forma typica speciei foliis oppositis approx- 
imatisve aiternisve ternatisve, inflorescentiis oppositis ternis- 
ve in axillis foliorum sumpremiorum solis, pedunculis gracillimis 
adscendentibus vel late-patentibus 2.5--3 cm. longis, et floris 
in capitulis hemisphaericis aggregatis recedit. 

This variety differs from the typical form of the species in 
having its leaves varying from opposite or approximate to alter- 
nate or ternate on the same branch, the inflorescences apparently 
produced only in the axils of the uppermost pair or cirele of 
leaves, the very slender peduncles erect or finally wide~spread- 
ing, 2.5--3 cm. long, and the flowers themselves borne in close 
hemispheric rather few-flowered heads. 

The type of the variety was collected by R. M. Harley, S. A. 
Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro (Harley 
15834) in mixed vegetation with low scrub, dry grassland, and 
scattered woodland, occasionally disturbed or burned-over, at 
1100 meters altitude, about 1) km. north of Barra da Estiva, near 
the Ibicoara road, in the Serra do Sincor4, Bahia, Brazil, on 
February 2, 197), and is deposited in my personal herbarium at 
Plainfield, New Jersey. The collectors describe the plamt as a 
slender brittle-stemmed subshrub, aromatic and lemon-scented, 
with erect (or more rarely ascending) little-branched stems to 
about 1m. tall, the corollas pink with a yellow center. 





LIPPIA THYMOIDES var. MUCRONULATA Moldenke, var. nov. 

Haec varietas a forma typica speciei laminis foliorum ad apicem 
mucronulatis recedit. 

This variety differs from the typical form of the species in 
having the apex of its leaf-blades mcronulate. 

The type of the variety was collected by H. S. Irwin, R. M. 
Harley, and G. L. Smith (no. 30835) at about 1000 m. altitude, 
at gallery margin in cut-over semi-deciduous forests of slopes 
about 26 km. north of Seabra, on the road to Agua de Rega, near 
Rio Riachdo, in the Serra da Agua de Rega, Bahia, Brazil, on 
February 23, 1971, and is deposited in the Britton Herbarium at 
the New York Botanical Garden. The collectors describe the plant 
as a rigid shrub, about 1.5 m. tall, the corollas cream-colored. 


LIPPIA THYMOIDES var. TONSILIS (Moldenke) Moldenke, comb. nov. 
Lippia micromera var. tonsilis Moldenke, Phytologia 18: 210— 
211. 1969. 


PAEPALANTHUS VESTITUS var. CAULESCENS Moldenke, var. nov. 
Haec varietas a forma typica speciei caulibus decumbentibus 
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elongatis usque ad 1 m. longis recedit. 

This variety differs from the typical form of the species in 
having an elongated decumbent stem, to 1 m. long, apparently 
densely foliose for some distance below the inflorescence, the 
uppermost leaves very densely white-villous on both surfaces, the 
older ones gradually glabrescent and more patent than the mostly 
ascending-erect upper ones. 

The type of this species was collected by R. M. Harley, S. A. 
Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro (Harley 
15472) in carrasco scrub vegetation among rocks, with occasional 
wet flushes and some areas partly burned-over, at an altitude of 
about 1500 meters, on the lower slopes of the Pico das Almas, 
about 25 kn. west-northwest of the town of Rio de Contas, in the 
Serra do Rio de Contas, Bahia, Brazil, on January 2, 197), and 
is deposited in my personal herbarium at Plainfield, New Jersey. 
The collectors describe the plant as a subshrub with woody de- 
cumbent stems to 1 m. long, the lower stem brown and smooth, the 
leaves gray-tomentose, arranged in a neat spiral, with a sharp 
acumen, the peduncles yellow-green, and the heads with dark-brown 
bracteoles and white florets. 


SYNGONANTHUS CAULESCENS var. HATSCHBACHII Moldenke, var. nov. 

Haec varietas a forma typica speciei foliis plerumque erectis 
vel suberectis juventute ad caulem adpressis vel subadpressis ad 
apicem argute acutis recedit. 

This variety differs from the typical form of the species in 
its more or less incanous aspect and in having the leaves mostly 
erect or suberect on the stems, at least the uppermost younger 
ones more or less appressed to the stems, the older ones some- 
times spreading, and the apex of all sharply acute. 

The type of the variety was collected by Gert Hatschbach and 
R. Kummrow (no, 35037) in "das aguas razas de corrego", Corrego 
do Sapo, municipality of Alto Araguaia, Mato Grosso, Brazil, on 
September 21, 197, and is deposited in my personal herbarium at 
Plainfield, New Jersey. 


SYNGONANTHUS COMOSUS var. HARLEYI Moldenke, var. nov. 

Haec varietas a forma typica speciei foliis vaginisque pedun- 
culisque ubique perspicue patenti-hirsutis recedit. 

This variety differs from the typical form of the species in 
having its leaves, sheaths, and peduncles (except the latter in 
age) rather densely and very conspicuously spreading-hirsute 
with rather long, stiffish, light-brownish hairs. 

The type of the variety was collected by R. M. Harkey, S. A. 
Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro (Harley 
15952) in damp sandy soil along riverside with sandstone rocks 
and partly burned-over vegetation, at about 850 m. altitude, by 
the Rio Cumbuca, south of Mucugé, near the site of a small dam 
on the road to Cascavel, in the Serra do Sincor4, Bahia, Brazil, 
on February , 1974, and is deposited in my personal herbarium at 
Plainfield, New Jersey. The collectors describe the plant as a 
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tufted herb, the leaves gray-green, and the inflorescence heads 
white. 


ADDITIONAL NOTES ON THE GENUS CHASCANUM. VII 
Harold N, Moldenke 


CHASCANUM PINNATIFIDUM (L. f.) E. Mey. 

Additional & emended synonymy: Biichnera pinnatifida L. f., 
Suppl. Pl., imp. 1, 288. 1781. Buchnera pinnatifida L. apud 
Thunb., Prod. Fl. Cap. 100. 1800. Buechnera pinnatifida Thunb. 
apud E. Mey., Comm. Pl. Afr. Austr. 1: 277, in syn. 1837. 

Bouchea pinnatifida (L. f.) Schau. in A. DC., Prodr. 11: 560. 
1847. Buchnera pinnatifida Thunb. ex Schau. in A. IC., Prodr. ll: 
560, in syn. 157. Bouchea pinnatifida Schau. apud Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 327. 1893. Chascanum 
pinnatifidium (L. f.) E. Mey. ex Moldenke, Fifth Sum, 1: 25, in 
syn. 1971. 

Additional & emended bibliography: L. f., Suppi. Pl., imp. l, 
288. 1781; Thunb., Prod. Pl. Cap. 100. 1800; Schau. in A. DC., 
Prodr. 11: 560. 187; Bocq., Adansonia, ser. 1, 3: [Rev. Verbén- 
ac.] 237. 1863; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. l, 
1: 327 & 507. 1893; M. Kunz, Anatom. Untersuch. Verb. 0. 1911; 
Thiselt.-Dyer, Fl. Cap. 5 (1): 727 & 728. 1912; Grenz., Ann. Mo. 
Bot, Gard. 13: 71. 1926; L. f., Suppl. Pl., imp. 2, 288. 1936; 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 327 & 507. 
196; Mostert, Bot. Surv. S. Afr. Mem. 31: 83 & 191. 1958; Jacks. 
in Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 327 & 507. 1960; Mol- 
denke, Phytologia 7: 373--37). 1961; Hocking, Excerpt. Bot. A.6: 
533. 1963; Friedrich-Holzhammer, Meeuse, & Meikle, Prodr. Fl. 
Siidw. Afr. 13 (122): 2—h. 1967; Van der Schijff, Check List Vasc. 
Pl. Kruger Natl. Park 81. 1969; Moldenke, Fifth Sum, 1: 27, 
253—255, 00, 02, & h25 (1971) and 2: 858. 1971; J. Mukherjee, 
Trans, Bose Res. Inst. 35: 41. 1972; Moldenke, Phytologia 30: 
208. 1975. 

Recent collectors describe this plant as "herbaceous" or an 
"herb", while others refer to it as a subshrub or shrublet to 1 
1/2 feet tall. They have found it growing on grassveld in open 
spots between grasses especially on ridges, in riverbeds, and in 
sandy open treeveld with Combretum, Terminalia, and Acacia, at 
altitudes of 900—2000 meters. Seydel reports it as "not uncom 
mon on rocky ground", while Sordahl asserts that he found "some 
plants spread over the ground covering an area of two square 
feet". It is not eaten by stock. 

The corollas are said to have been "white" on B, Maguire 226) 
and on Werdermann & Oberdieck 2349, "white, becoming faintly yel- 


1975 Molidenke, Notes on Chascanum 235 





plant has been found in anthesis from January to March and in Oc- 
tober. Van der Schijff (1969) cites his nos. 328) & 350) from 
Kruger National Park. Friedrich-Holzhammer and his associates 
(1967) cite De Winter 2677 & 3318, De Winter & Leistner 5511, Din- 
ter 1,340, Giess 61 & 190,0) Kinges ges 1602 & L77u, “Meramiller & G: Giess 
945 & & 1767, Seydel 252h, 2596, & & 37, and nd Walter 1/309 from 
Namibia. They comment that at "Einselne Exemplare, Zz.» Bo, De Winter 
& Leistner 5511 (KAO), Mermmiiller & Giess 1767 (KAR), De W Winter 
3318 (KEE), unt unterscheiden sich durch gegen . die Basis hin verbreit~ 
erte, an den Rhachis herablaufende Blattabschnitteund nahern sich 
dadurch C. pumilum.” 

Additional citations: NAMIBIA: Liebenberg, dott 4541 (B); B. Maguire 





S, = =r Seydel 309 (W—2071638), 1026 (N, W--2671011), 
252h, (N), 3288 (N, W—267152h) , 3676 (N, W—2671)33) , 3741 (Ba); 
Sordahl 6408 (W—1529423) ; Walter 1 & Walter 039 (B); Werdermmann 
& & Oberdieck 2257 (W~25827),8), 2349 (W—2582853). SOUTH AFRICA: 
Cape Province: e: Bayliss BS .376, (W~—256L58). Orange Free State: 
Pont 1308 (Ut--2l76a). Transvaal: T. J. Jenkins s.n. [Herb. 
Transvaal Mus. 11230] (S). 








CHASCANUM PINNATIFIDUM var. RACEMOSUM Schinz & Moldenke 

Additional & emended synonymy: Bouchea pinnatifida var. race- 
mosa Schinz ex Moldenke in Fedde, Repert. Spec. Nov. 45: 306, in 
syn. 1938. Chascanum Piinsti fic var. racemosum Sching ex Mol-=- 
denke apud Van der Schijff, Check List Vasc. Pl. Kruger Natl. 

Park 81. 1969. 

Additional bibliography: Moldenke, Phytologia 7: 37). 1961; Van 
der Schijff, Check List Vasc. Pl. Kruger Natl. Park 81. 1969; Mol- 
denke, Fifth Sum. 1: 247, 253, 255, 00, & 425 (1971) and 2: 

858. i971. 

Van der Schijff (1969) describes this plant as an herb growing 

in grassveld, and cites his no. 2298 from Kruger National Park. 





CHASCANUM PUMILUM E. Mey. 

Emended synonymy: Bouchea pumila (E. Mey.) Schau. in A. IC., 
Prodr. 11: 560. 1847. Bouchea a pubescens Schau. in A. DC., Prodr. 
11: 560. 1847. Bouchea pumila pumila var. subcanescens Sond., Linnaea 
23: 86. 1850. Bouchea pumila var. briihliana Giurke ex Moldenke in 
Fedde, Repert. Spec. Nov. 45: 317, in syn. 1938. 

Additional & emended bibliography: Schau. in A. DC., Prodr. ll: 
>. 1847; Sond., Linnaea 23: 86. 1850; Bocq., Adansonia, ser. 1, 

: [Rev. Verbénac.] 237. 1863; Jacks. in Hook. f. & Jacks., Ind. 
oe imp. 1, 1: 327 & 507. 1893; H. H. We Pearson in Thiselt.- 
Dyer, Fl. Cap. 5 (1): 205. 1901; Thiselt.-Dyer, Fl. Cap. 5 (1): 
727 & 729. 1912; Grenz., Ann. Mo. Bot. Gard. 13: 71 & 72. 1926; 
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Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 327 & 507 
(1946) and imp. 3, 1: 327 & 507. 1960; hioldenke, Phytologia 7: 
374—375. 1961; Friedrich-Holzhammer, Meeuse, & Meikle, Prodr. 
Fl. Sudw. Afr. 13 (122): 2—h. 1967; Moldenke, Fifth Sum. 1: 22, 
253—255, & Ol (1971) and 2: 858. 1971; J. Mukherjee, Trans. 
ee Res. Inst. 35: 1. 1972; Moldenke, ” Phytologia 30: 205 & 208. 
1975. 

Friedrich-Holzhammer and his associates (1967) reduce Bouchea 
namaquana var. latifolia Pearson, B. lignosa Dinter, Chascanum 
incisum var. canescens Moldenke, and C. lignosum (Dinter) Molden- 
ke to synonymy under C. pumilum. They | comment that De Winter 
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aia by them as Cc. pinnatifidun (i. fe)< Es Mey., “unterschieden 
sich durch gegen die Basis hin verbreiterte, an der Rhachis her- 
ablaufende Blattabschnitte und nahern sich dadurch C. pumilum". 

He cites for C. pumilum from Namibia: Dinter 1931, 5002, 5120, & 
62h9, Merzmiiller & Giess 71 & 1138, Range 786, Seydel 1 3926, Volk 
TsO & 1i52a, and Walter 1315. He comments further that "Hier— 
her gehort vielleicht auch Bouchea gurkeana Loes. ex Dinter in 
Feddes Repert. 15: 352 (1918), nom. nud. [S: Chascanum gtirkeanum 
(Loes. ex Dinter) Moldenke in Phytologia }: 43 (1953), nom. 
nud.}] Bei Dinter 629 von LUS, dem Typus von C. incisum var. 
canescens Moldenke, un und einer weteren Aufsammlung aus K aus KAR sind 
die Blattzahne ew -lappen fast so lang oder zum Teil sogar et- 
was langer als die Rhachis. Obwohl zweifellos noch zu C. pumilum 
gehorig, schliessen sich diese Exemplare dadurch and die oben er- 
wahnten Ubergangs formen von C. pinnatifidum an." 

Recent collectors have found this plant growing in sandveld 
and in sandy open treeveld with low Acacia trees, many grasses, 
and a few xerophytic shrubs, at 3350 meters altitude, flowering 
from February to April, fruiting in February. Barbosa & Correira 
describe the plant as an "erva vivaz, muita ramificada, desde a 
base; ramificacSes suberectas deo 20 a 30 cm." The corollas are 
said to have beer "white" on Leistner 2089 and Seydel 3928, 
"yellowish-white" on Barbosa & Correira a 9102, and "cream" color 
on Rodin 3577. 

Additional citations: ANGOLA: Mossamedes: Barbosa & Correira 
9102 (U1). NAMIBIA: Leistner 2089 (N); Rodin 3577 (Ba, Ca— 
803730, W—-2062920); Seydel 3925 (Ba). 


CHASCANUM PUMILUM var. PUBERULENTUM Moldenke 
Additional bibliography: Moldenke, Phytologia 7: 374—375. 
1961; Moldenke, Fifth Summ. 1: 255 (1971) and 2: 858. 1971. 























CHASCANUM RARIFLORUM (A. Terrac.) Moldenke 

Additional & emended bibliography: A. Terrac., Bull. Soc. Bot. 
Ital. 1892: 2h. 1892; Chiov., Ann. Bot. Roma 9: 127. 1911; J. B. 
Gillett, Kew Bull. 1985: 132 & 135. 1955; Anon., Kew Bull. Gen. 
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Index 1929-1956, 7 & 72. 1959; Moldenke, Phytologia 7: 375. 1961; 
Cuf., Bull. Jard. Bot. Brux. 32: Suppl. 793. 1962; Moldenke, 
Fifth Summ. 1: 212, Ol, & 526 (1971) and 2: 858. 1971. 


CHASCANUM SCHLECHTERI (Gurke) Moldenke _ 

Additional & emended bibliography: Gurke, Notizbl. Bot. Gart. 
Berlin 3: 75. 1900; H. H. W. Pearson in Thiselt.—Dyer, Fl. Cap. 5 
(1): 201. 1901; Kuntze, Deutsch. Bot. Monatschr, 21: 173. 1903; 
Thiselt.-Dyer, Fl. Cap. 5 (1): 727. 1912; Fedde & Schust. in Just, 
Bot. Jahresber. 60 (2): 571. 191; Erdtman, Pollen Morph. & Pl. 
Tax., ed. 1, 48. 1952; Anon., U. S. Dept. Agr. Bot. Subj. Index 
15: 14354. 1958; Moldenke, Phytologia 7: 375. 1961; R. H. Compton, 
Journ. S. Afr. Bot. Suppl. 6: 65. 1966; Erdtman, Pollen Morph & 
Pl. Tax., ed. 2, 8. 1966; Anon., Assoc. Btud. Tax. Pl. Afr. 
Trop. Index 1967: 62. 1968; Anon., Biol. Abstr. 9: 390. 1968; 
Moldenke, Résumé Suppl. 16: 8. 1968; Erdtman, Pollen Morph. & Pl. 
Tax., ed. 3, 448.1971; Moldenke, Fifth Summ. 1: 250, 25h, 255, 
a & 475 (1971) and 2: 858. 1971; Moldenke, Phytologia 30: 202. 
1975. 

Compton (1966) refers to this species as "weedy" in Swaziland. 
The corollas on Torre 2193 are described as having been "white". 
Erdtman (1966) has examined the pollen from Schlechter 1176) and 
describes the grains as 3-colporate, subprolate, 6), x 53 mu. 

Additional citations: MOZAMBIQUE: Lourengo Marques: Torre 2193 


wee eee 


Bot. Gard. Type Photo A.870] (Gz—-photo of isotype, N—photo of 
isotype). 


CHASCANUM SCHLECHTERI var. TORREI Moldenke 

Bibliography: Moldenke, Bol. Soc. Brot., ser. 2, 0: 121. 1966; 
Anon., Assoc. Etud. Tax. Fl. Afr. Trop. Index 1967: 62. 1968; A- 
non., Biol. Abstr. 9: 390. 1968; Moldenke, Fifth Sum. 1: 250 
(1971) and 2: 858. 1971. 

This variety differs from the typical form of the species in 
having its leaf-blades elliptic, to 12 m. wide, and irregularly 
spreading-dentate toward the apex. 

Citations: MOZAMBIQUE: Lourengo Marques: Torre 7039 (Tl--type, 
Z—-isotype) . 


CHASCANUN SESSILIFOLIUM (Vatke) Moldenke 

Additional synonymy: Chascanum sessilifolia (Vatke) Moldenke 
ex Glover, Prov. Check List Brit. & Ital. Somal. 266, sphaln. 
1947. Chascanum africanum Auct. ex Cuf., Bull. Jard. Bot. Brux. 
32: Suppl. 793 (in part). 1962 [not C. africanum Moldenke, 1938]. 
Chascanum gillettii Auct. ex Cuf., Bull. Jard. Bot. Brux. 32: 
Suppl. 793. 1962 [not C. gillettii Moldenke, 1939]. 

Additional & emended bibliography: Vatke, Linnaea 3: 529. 
1882; Engl., Uber Hochgebirgsfl. T,op. Afr. 355. 1892; Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 327. 1893; J. G. Baker 
in Thiselt.-Dyer, Fl. Trop. Afr. 5: 282 & 283. 1900; H. H. W. 
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Pearson in Thiselt.-Dyer, Fl. Cap. 5 (1): 283. 1901; Fedde & 
Schust. in Just, Bot. Jahresber. 60 (2): 571. 1941; Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 327. 1946; Glover, Prov. 
Check List Brit. & Ital. Somal. 266 & 355. 1947; J- Be Gillett, 
Kew Bull. 1955: 132, 134, & 135. 1955; Anon., Kew Bull. Gen. In- 
dex 1929-1956, 47 & 72. 1959; Jacks. in Hook. f. & Jacks., Ind. 
Kew., imp. 3, 1: 327. 1960; Moldenke, Phytologia 7: 375—376. 
1961; Cuf., Bull. Jard. Bot. Brux. 32: Suppl. 793. 1962; Moldenke, 
Fifth Summ. 1: 213, 401, & 42h (1971) and 2: 858. 1971; Moldenke, 
Phytologia 28: 5h (197h) and 30: 205. 1975. 

It should be noted here that the C. gillettii Moidenke, referred 
to in the synonymy above, is a valid s) species, while C. africanum 
Moldenke is a synonym of. C. hildebrandtii (Vatke) Gillett. The Ce. 
africanum Auct. of Cufodontis (1962) is, by his definition, in 
part syno synonymous with C. gillettii Moldenke, in part with C. ses- 
silifolium (Vatke) Moldenke, and in part with Svensonia laeta 
(Fenzl) Moldenke. 

Baker (1900) cotes for C. sessilifolium only Hildebrandt 855a 
and James & Thr s.n. from "Somaliland". 


BOOK REVIEWS 


Alma L. Moldenke 


"IN SEARCH OF FLOWERS" by Patrick M. Synge, 176 pp. & 20 plates, 
illus., Michael Joseph, Publisher, London W.C.1. 1973. 
& 5.00. 


This seasoned author is long and well recognized for his mind, 
heart, pen, plant press and travels for the Royal Horticultural 
Society. "Even though one may know well a plant in the garden 
environment, it still gives a thrill and a special pleasure to 
see it growing in the wild." How true! 

"It is good to see so many flower lovers keen to travel and, 
indeed, accomplishing it very much more widely than formerly. I 
hope that this book may serve to whet their appetites for seeing 
plants in the wild and enjoying them, and may help to suggest 
particularly interesting areas and the best seasons in which to 
visit them." Along with this enticement there are precautions 
against "picking". 

Over 50 such plant treasures are well photographed in color 
or black-and-white by the author and several hundred more are 
alluded to in the text. 

The areas described in these treks include the Alps, Pyrenees, 
Eastern Mediterranean from Greece to Persia, Sarawak and Borneo, 
the East African Equatorial Mountains, Nepal Himalaya, and North 
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America, In the last-mentioned area he was in search of lilies. 
After reading this excellent book I am sure that many other 
readers, besides myself, will sigh wishes to have been on each of 

the trips. 


"500 PLANTS OF SOUTH FLORIDA" by Julia F. Morton, 163 pp., illus. 
E. A. Seemann Publishing, Inc., Miami, Florida 33156. 197. 
$9.95. 


"),00 PLANTS OF SOUTH FLORIDA" (1952) became "500" by the de- 
letion of 50 and the addition of 150 with text and nomenclature 
revisions, with more and better illustrations (51 in color, 143 
in black/white) replacing some line drawings. Yet "the style and 
purpose......remain the same — to provide the layman with the 
essential facts on as many as possible of the more popular or 
interesting plants of South Florida, without making the book too 
lengthy or cumbersome for use and enjoyment." This new "edition" 
(of mathematically different title) is so much more attractive 
and horticulturally valuable that it should have great appeal 
not only to tourists, winter and fulltime residents, gardeners 
and nurserymen of this area, but also to such folks and students 
recognizing these showy ornamentals in all tropical and subtrop— 
ical areas and conditions belting our globe. 

Avicennia nitida Jacq. is missing from the list of synonyms 
but does appear in the text. 

In the labeling of a fine photograph of Clerodendrum thomsonae 
Balf. f. there is a spelling error which fortunately does not 
appear in the text. 

Clerodendrum speciosum in many horticultural references is 
considered to be a hybrid between the previously mentioned 
species and C. splendens but actually is not a hybrid at all. 

It is actually a well known and widespread African plant, C. 
umbellatum Poir. The cultivated plants are practically in- 
distinguishable from the wild ones, but if they are to be given 
a specia] name, then this will have to be C. umbellatum var, 
speciosum (Dombrain) Moldenke. hd 

Clerodendrum squamatum Vahl is given as a synonym of C. speci- 
osissimum Van Geert when it is actually equivalent to C. kaemp- 
feri (Jacq.) Sieb., a very different species. 

The correct name for what the book calls Cornutia grandiflora 
Schau, is actually C. grandifolia (Schlecht. & Cham.) Schau., so 
designated because of the large leaves (not flowers!). 

Recording the above suggested corrections as well as calling 
attention to the failure to use parenthetical authors in giving 
scientific names is pertinent for this journal but will be of 
little concern to most readers of this lovely book. 
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"MEMBRANE TRANSPORT IN PLANTS" edited by Ulrich Zimmermann & Jack 
Dainty, 473 pp., illus., Springer-Verlag, Berlin, Heidelberg 
& New York, N. Y. 10010. 1974. $30.00. 


This book is not only an excellent modern survey of the experi- 
ments and theories in this field, but also a near-miracle in pub- 
lication time. It records the "International Workshop on Membrane 
Transport in Plants" held at the Nuclear Research Center in Jtflich, 
West Germany, in February 197), the preface was dated July 197, 
and the book rolled off the presses before the year's end in very 
neat form with 252 figures, 9 tables and a well constructed sub- 
ject index that includes distinctively printed generic names. 

For the 80 participating scientists from all over the world 
the following sections were planned and recorded here: (1) Thermo~ 
dynamics and electrochemistry of membrane transport, (2) Water 
transport and osmotic processes as in Tsuga canadensis and Dunal- 
iella parva, (3) Electrical properties of membranes as in Acetabu- 
laria mediterranea and Chara corallina, () Solute transport in 
algae and cell suspension cultures of Acer pseudoplatanus, (5) 
Transport in isolated chloroplasts, (6) ATPases and transport, 

(7) Kinetics of transport, (8) Transport in organs of higher 
plants as in barley roots and pea stems, And (9) Regulating fac- 
tors in membrane transport as phytochrome and auxin binding. 

The edited round table discussions help clarify issues, intimate 
additional concepts and give the reader the feeling of being 
also an auditor. 





"BIOLOGICAL NOMENCLATURE" — Special Topics in Biology Series — 
by Charles Jeffrey, ix & 69 pp., illus., Edward Arnold, 
Publishers Ltd., London, for the Systematics Association in 
1973 and Crane, Russel & Company, Inc., New York, N. Y. 10017 
in 1974. $6.75. 


Bless this excellent book for its basic accuracy and clarity! 
Other efforts in biology, botany, zoology, bacteriology, virology 
and assorted types of ecology texts so often "explain" scientific 
nomenclature, taxonomy and systematics inaccurately, incompletely 
and awkwardly. 

The preface states that "The purpose of this handbook is to 
provide a practical guide to the use of the nomenclatural parts 
of taxonomic literature, to promote understanding of the problems, 
principles and practice of biological nomenclature and to act as 
an introduction to the Codes of Nomenclature themselves. It is not 
intended to be used as a substitute for the Codes and the inter- 
pretation of any provision of any Code is in no way to be taken as 
authoritative or definitive." More blessings, because herein is 


revealed the basic approach! 
The book compares and contrasts the Botanical Code, the Zoolog- 


ical Code, and the bacteriological Code for students, teachers and 
scholars. It lists the official publications and has a glossary= 
index. 
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The Sisyrinchium of the Bahamas 


Daniel B. Ward 


Department of Botany, Agricultural Experiment Station 
University of Florida, Gainesville, Fla. 


William T. Gillis 


Department of Biology, Hope College 
Holland, Michigan 


In 1920 N. L. Britton and C. F. Millspaugh published their 
Bahama Flora, which remains to this date the standard floristic 
work on the Bahaman archipelago. Within recent years two major 
studies of the flora of the Bahamas have been undertaken, by 
Donovan S. Correll, and by the junior author, and piece-by piece 
the problems, inconsistencies, and questions of Britton and 
Millspaugh's pioneer work are being resolved. The present note 
is an effort to extend our understanding one step further, by 
examination of the single species of Stsyrinchiwn (Iridaceae) 
reported for the Bahama Islands by Britton & Millspaugh. 


A second species, Stsyrinchiwn extle Bicknell, has been 
reported from the southern Bahama island of Inagua by Howard & 
Dunbar (1964). This species and its close allies have been 
examined by O'Connell (1955) and the United States representa- 
tives discussed by Shinners (1962). Their annual habit, parti- 
ally free filaments, and abruptly pointed spathe valves, however, 
mark them as members of a predominately South American group of 
species that is largely adventive in North America. Howard & 
Dunbar recorded S. exile as a waif on Inagua, and their collec- 
tion of this plant is incidental to the resolution of the iden- 
tity of the one native Bahaman species. 


Prior to the report of Howard & Dunbar the genus Sisy 
rinehtum (and indeed the Iridaceae) was included in the Bahaman 
flora only on the basis of a single gathering known to Britton 
and on two recent collections. In April, 1905, Lewis J. K. 
Brace obtained on Grand Bahama a Stsyrinehium that he did not 
name, but that he presented to Britton who sent it for comment 
to Eugene P. Bicknell. Bicknell, professionally a lawyer but 
avocationally a skilled botanist who had given much attention 
to Stsyrinchium and had published a series of carefully wrought 
papers on the genus, chose not to name Brace's collection. 
Britton nevertheless assigned the collection to S. miamiense 
Bicknell, a plant whose type had come from Miami, Florida, and 
included this species in the Bahama Flora. 


To our knowledge, not until 1969 was this Sisyrinchiun 
again collected in the Bahamas. In April of that year the junior 
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author made a collection of the genus near Freeport, Grand 
Bahama, and in July, 1974, D. S. Correll obtained similar 
material on Great Abaco. These three collections, with 
field data and place of deposit, are as follows: 


L. J. K. Brace 3642, 26 April 1905. Great [!] Bahama, 
near West End. [paper slip in packet of NY specimen: 
"Fl. lilac blue. 6 - 8 parted. Perianth - bases 
of divisions orange tinted yellow. St. yellow united 
into a tube. Herbaceous. Margins of swamp waterhole 
in moist places. 6 mi. E. of [illegible]. 26-4. 
O05.) iE. NY 


W. T. Gillts 7797, 1 April 1969. Grand Bahama Island, 
vicinity of Freeport, south of airport. Pine woods 
with no bracken. Flowers blue. FTG, MO. 


D. S. Correll 42793, 10 July 1974. Great Abaco: in raw 
rocky soil in grassy-brushy edge of pineyard along 
Great Abaco Highway near where it is intersected by 
road to Murphy Town [3 mi. n.w. of Marsh Harbour]. 
FTG. 


The ten plants borne on the five sheets cited above are all 
closely similar. They are cespitose, with narrow leaves darken- 
ing in drying and persisting as dense brown fibres at the base 
of the plant. The stems are stiffly erect, and branch once or 
twice in succession with the uppermost cauline leaf subtending 2 
- 4 peduncles. The capsules are small, black, and firm-walled. 
Two well-formed fruiting specimens from Great Abaco (Correll 
42793, FTG) are illustrated in the accompanying photograph (Fig. 
1). Such plants would be wholly appropriate if collected along 
the eastern coast of North America, from Massachusetts south to 
North Carolina, where they would be indistinguishable from the 
plant there known as Sisyrinchiwn arentcola Bicknell. 


The plant known as S. mtamtense Bicknell is not grossly 
dissimilar. Its type (C. L. Pollard & G. WN. Collins 264, Miami, 
Dade Co., Fla. [NY]), well described by Bicknell (1899a), is 
representative of a population of slender dark-drying plants 
confined largely to South Florida. Stsyrinchium mtamtense, 
however, is consistently more delicate, and its leaves persist 
only sparingly in the form of basal fibres. The Bahama collec- 
tions do not correspond well to this South Florida population. 
It is not surprising to find that Bicknell, in a letter to 
Britton [NY], remarked with reference to Brace 3642, "Your 
Bahama plant, as my recollection carries it, does not fit very 
well with Miamtense. Is it not a stiffer plant with more wiry 
twisted stem, plumper spathes, more numerous crowded flowers and 
thicker-walled capsules. Miamtense has some loose fibres about 
the base, as any species might have, but no distinct fibrous 
coating." 
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Further support for the identification of the Bahama 
Stisyrinehiun with a species of the northeast seacoast, rather 
than South Florida, is given by the distribution of the three 
known stations for this plant in the Bahama Islands. The two 
stations on Grand Bahama and the one station on Great Abaco 
are at the northernmost end of the Bahaman archipelago, in the 
direction of the range of S. arenicola, while the large island 
of Andros and smaller islands such as Bimini, New Providence, 
and the Berry Islands, closer to the range of S. mtantense and 
with extensive areas of apparently suitable habitat, are not 
known to contain the genus. The presence of this Stsyrinchium 
on these two islands is perhaps not so much evidence of repeated 
and recent introduction from the mainland as it is of a relic 
presence in the area, for Abaco and Grand Bahama rest on the 
Little Bahama Bank which was a single island during lowered sea 
levels of the Pleistocene glacial stages. 


But even with acceptance that the Stsyrinchtum of the 
Bahamas is identical to the plant known as S. arentcola Bicknell, 
a degree of uncertainty remains that this name is correct for 
the coastal plant of the northeastern United States. As has 
been pointed out previously (Ward, 1968), this name may not be 
the earliest one available if certain-southeastern plants are 
considered conspecific. Four months before Bicknell published 
S. arentcola (1899b), applying the name to a species ranging from 
Massachusetts to New Jersey, he had published (1899a) a detailed 
enumeration of sixteen new species in the Southeast, including 
several that are perhaps not separable from S. arentcola. If one 
of these earlier names should be considered conspecific with S. 
arenitcola, then the earlier name would take precedence. Yet, 
pending development of satisfactory evidence that the north- 
eastern plant intergrades with one of the species bearing an 
earlier name, the dark-drying fibrous-based plant of the Massa- 
chusetts to North Carolina coast, and now extended to the north- 
ern Bahama Islands, can best be known under the name Sisyrinehtum 
arentcola Bicknell. 


The authors wish to thank Dr. D. S. Correll and the curators 
of the New York Botanical Garden, the Missouri Botanical Garden, 
and the Field Museum, for assisting them in locating and lending 
the few specimens essential for this study. This paper is 
Florida Agricultural Experiment Station Journal Series No. 5925. 
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Sur deux Tabernaemontana de Guyane 


décrits par Poiret (1817) 


par Pierre BOITEAU 


Dans le Supplément de 1l'Encyclopédie, Poiret décri- 


vit en 1817 deux espéces de la Guyane francaise qu'il 


dénomma respectivement : Tabernaemontana macrophylla 
Poiret et Tabernaemontana speciosa Poiret. Les types 


de ces deux espéces, comme l'indique cet auteur, ap- 
partiennent a 1'Herbier Desfontaines et doivent donc 
@€tre actuellement 4 Florence (Italie). Mais Poiret 
avait conservé une part de chacun de ces types que 


nous avons récemment retrouvées au Museum de Paris. 


Tabernaemontana macrophylla Poiret, Encycl., Suppl. 
5 : 276 (1817) -non Tabernaemontana macrophylla 


Muell.-Arg.- doit @tre mis en synonymie avec Macoubea 
puLanensis Aublet, Pl /Guian. 2 (Suppl.) 3 Seu eapmomo 
GW775) ss eS) eTOivis 


Tabernaemontana speciosa Poiret, Encycl., Suppl. 5: 
275 (1817) nous parait, au contraire, une especespane 
faitement valable. G'est en effet 4 tort), (canenleue 
avait pas vu le véritable type, que Pichon, Notulae 


Sygtematicae (Paris) 13 3 242 (1943) “a adenine 


eette espéce 4 Tabernaemontana macrocalyx Muell.~Arg. 


(= Anacampta macrocalyx (Muell.-Arg.) Markgraf). 
Une récolte récente de l'espéce décrite par Poiret, 


Sastre 1730, m'étant parvenue, je l'ai, en effet, sou- 
mise a F. Markgraf qui a bien voulu l'examiner et a 
noté :"Bonafousia sect. undulata; je n'ai jamais vu 


cette espéce". L'ayant comparée 4 mon tour au type ré- 
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cemment retrouvé de T. speciosa Poiret, j'ai constaté 


guvelte Gtatt en tous points conforme a celui-—ci. £1 
parait donc nécessaire de créer une combinaison nou- 


velle pour cette espéce localisée dans la zone inté- 


rieure de la Guyane francaise : 


Bonafousia speciosa (Poiret) Boiteau 


comb. nov. 


- Tabernaemontana speciosa Poiret, Encycl., Suppl. 5: 
acres) — non Pichon, Notul. Syst. 13 : 242 (1948)... 


G@lesteum arbre de 4 a i7m a G@corce brun clair, ta- 
chetée de blanc sur les rameaux jeunes, devenant plus 
tard blanchatre, écailleuse. Rameaux cylindriques sauf 
sur les tout derniers entre-noeuds. Feuilles grandes 
a trés grandes : 34 x 15cm, presque symétriques, brié- 
vement acuminées, avec 13-15 paires de nervures laté- 


rales ascendantes mais peu arquées dans leur partie 


supérieure. Pétiole de 0,5 - 3cm. Dents du calice li- 
bres presque jusqu'a la base, de 2 - 2,5mm de haut. 
Corolle 4 tube de 6 - 11mm de long (il existe des 


formes longi- et brevistylées, d'ot la longueur varia- 
ble du tube) et de 2,5 - 3mm de large vers le tiers 
inférieur (largeur max.). Bords gauches des lobes de 
la corolle, recouvrants, nettement ciliés. Fruit apo- 
carpe, jaune a maturité, a méricarpes érigés, apprimés 
l'un contre l'autre, presque hémisphériques, de 35mm 
de long, 25mm de large (sens dorsi-ventral) et 22mm 
d'épaisseur, sans coOtes longitudinales, terminés par 
un apicule mou, plus ou moins visible, souvent recour- 


bé. 


Réparticion géographique : Guyane francaise : Sastre 
iMmougepase du Toukouchipan, versant S.-W., alt. 450m, 


forét sur rochers granitiques, massif des Tumuc-Humac, 
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a la frontiére Guyane-Brésil; Oldeman et Sastre 230 
forét sur plaine non inondable, environ 5km en amont 


de l'embouchure de la crique Grand Tamouri, a 200m de 


la riviére Camopi (affluent de 1'Oyapok); Oldeman 2050 
Crique Bon Accord, au N. de Saul, sur roches vertes; 
J.-J. de Granville B - 4559 : Saul, layon de la erique 
Limonade, a 2,3km du village, en forét dense. L'échan- 
tillon de Poiret, sans nom de collecteur est indiqué 


comme provenant de “l'ile de Cayenne", localité dou- 


teuse. 


A titre de comparaison, nous donnons les caractéres 
de l'espéce qui a été confondue par divers auteurs (il 
y a dans l'herbier du Museum des déterminations erro- 
nées non signées, trés antérieures au travail de 


Pichon) avec le T. speciosa Poiret 


Anacampta macrolyx (Muell.-Arg.) Markgraf, Notizbl. 
Bemilanesli4: ee Jos "CU988)s. 


- Tabernaemontana macrocalyx Muell.-Arg., Linnaea 30 : 
403 (1860). 


Arbuste de 0,5 - 3m, a rameaux le plus souvent qua- 
drangulaires. Feuilles le plus souvent asymétriques, 
un peu falciformes, acuminées, de 24 x llem, 4 13-15 
paires de nervures latérales, fortement arquées dans 
leur partie supérieure, vers la marge. Pétiole subnul: 
1-2mm au plus. Calice atteignant 15mm de haut, 4 dents 
soudées jusque vers le tiers inférieur. Tube de la co- 
rolle de 22 - 25mm de long et 3 - 4mm de largeur max. 
Bords recouvrants des lobes non-ciliés. Méricarpes du 
fruit étalés a 180°, naviformes, de 30mm de long x 10mm 
d'épaisseur, a deux cOtes longitudinales s'unissant au 


sommet en apicule. 
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Répartition géographique : Guyane francaise : Sagot 393 
Acarouany; Louis-Claude Richard s.n. "in nemoribus ul- 


tra Ynédi, julio et augusto florens"; Benoist 920 
Saimt-Jean; Oldeman B = 597 : rivieére Iracoubo, vieux 
tracé rive droite Saut Grand Franconie, terrain acci- 
denté granitique; C. & F. Sastre 293 : Exploitation fo- 
restiére au Sud de Saint-Laurent du Maroni. 

Semble localisée dans les foréts cdétiéres, alors 
que l'espéce précédente, au contraire, ne croitrait 


que dans l'intérieur. 


La planche dessinée précise les différences entre 


ces deux espéces, confondues 4 tort par divers auteurs. 


Légende de la planche 


Bonafousia speciosa (Poiret) Boiteau : 1- rameau fleuri 
x 2/3 (Sastre 1730); 2- bouton x 2 (type); 3- gynécée 
avicicGalice x 53; 4—- fragment de corolle x 4; 5- fruit x 
2/3 (Granville 4227) - Anacampta macrocalyx (Muell.- 
Bre.) Markpraf; 6- rameau fleuri x 2/3 (Sagot 393); 
i-ebouton x) 2; 8— calice, face interne x 2; 9— gynéceéee 


MoO metmacmemt de conolle x 4s li- £frure x 2/3) 
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TAXONOMIC NOTES ON CERTAIN TAXA OF ASIATIC FERNS 


G.Panigrahi 


Regional Botanist,Botanical Survey of India at 
the Royal Botanic Gardens,Kew. 


During my studies on the Indian ferns ( see Panigrahi,1975, 
a,b,c) some of the results obtained on the taxonomy,identity 
and nomenclature of a few more taxa are published here for 
practical reasons prior to an extensive account on all the sveci- 
es investigated. ‘he types mentioned have been studied except 
where indicated to the contrary. 


DIPLAZTIUM 


1. DIPLAZIUM FIELDINGISNUM (Kunze) Panigrahi,comb.nov. 
Allantodia fieldingiena Kunze in Linnaea 24:268(1851).Syntype: 
" Ymodi monti" . Himalaya],Fielding s.n. (chosen here as 
lectotype, G, photos GAT sR). 

Synonyms: Aspleniun polymorphum Wall.Cat.no.230(1828) ,nom.nud., 
Diplazium polynorphum Presl,Tent.Pterid.:11,(1836) ,nom.nud., 
Gymnogramma opaca hunze in Linnaea 24:263 (1851),in synon.,nom 
nud.; Asplenium fieldingianum (kunze)lioore,Ind.?il.2:43(1857); 
A.polynorphum ‘fall.ex ‘iett.in Farnagattungen 6,Asplenium: 192 
Cees Gnenen superfl. for Allantodia fieldingiana Kunze (1851) 
cited as a direct nomenclatural synonym; Athyrium fieldingianum 
(Kunze) “Milde in Bot.Zeit.23:370 (1870); C.Chr.,Ind.-il.:42(1905); 
Asplenium polypodioides auctt.; Clarke in Trans.Linn.Soc.London, 
Ser.2,Bot.1:5'1 (1880) pro parte,quoad A.spolymorphun Vall.Cat. 
No.230 pro parte.; Asplenium ( Divlazium) latifolium D.VYon var. 
var.polymorpha (‘all.ex iiett.) Hope in Journ. Asiat.Soc. Beng. 
57:307,t.17( 1838); Diplazium polypodioides Blume var. sinense 
Christ in Bull.Acad.Intern.'eog.30t.16:127 (1906). “ype: China, 
‘it.Omei,he utschou Yeranfu,5366.(alt.?)j,"/arburg sen. ( not 
seenje 

Rhizome creeping and covered with bleck-mar’:ined scales; 
fronds 60 cm to 8 m long; stipe 30 em to 1 m Eongs+ 1 em thick 
at base, smooth,convex and obtuse below,angled end grooved above, 
the ridges becoming winged and closing upwards; stipe and rhéchis 
straw-coloured on the lower surface but brown above when dry, 
sparsely scaly; scales } mn long x 0.25-§.5 ium broad at base and 
terminating in a subulate tip,orownish to transparent,deciduous. 
Lamina 40-80 cm long, subcoriaceous to coriaceous,rigid,ovate, 
bipinnate to tripinnatifid; primary pinnae upto 15, subopposite 
or even 2lternste,successive ones 3.5 to 9 cm apart from each 
other,widely spreading,upto 30 cm long x 9-11 cm broad,with a 
stalk 1-2 cm long; thickened at base, decurrent,unequally oblong 
and acute; secondary pinnae upto 18 vairs, subopposite at the 
basal half and + alternate upwards, shortly decurrent on snort 


251 


252 PHYTOLOGZA Vol. 31, no. 3 


(1-2 mm) stalks,divergent,oblong,acuminate,4.5-7.5 cm long x 
1.4-2 cm broad at the middle, pinna te-partite,5/7 cut towards 
costa,broadly trumesse or subcordate; pinnae with 6-10 short and 
decussate lobes and terminating in an attenuate serrate apex, 
lobes rectangular with an obtuse subspinulose apex; margin grossly 
crenate-serrate and reflexed ( when dry); costa winged on the 
upper surface, costa and costules flexuose, raised and lined by 
bluish-black margins on the upper surface, the latter glabrous; 
the lower surface glabrescent with short whitish hairs on the 
veins only and with capitate glands on the lamina; costules and 
veins proninently obliaue,5-8 pairs of veins pinnately arising © 
from the costule and generally fork once half-way the margin and 
terminating usually in ' hydathodes'. Sori dark brown,3-4 on each 
side of and nearer to costule, distal veins without sori; indusium 
membranous,margin laciniate ( but many sori without a visible 
indusium). Spores + reniforme with a thin perispore and minutely 
rugose, 46 pm x 31 ~m. 

Distribution: China ( West ), Pakistan, India ( Himachal Frad- 
esh and Uttar Pradesh) ,Nepal & Bhutan. 


Kunze (1851) observed that Schmid 7, oy inference from the 
Nilgherries, was an incomplete specimen, about 1.5 f et long and 
1 foot broad without the base and the apex and the lower primary 
Dinnee petiolate,often 1-1.1 ft long. I have not seen this 
specimen, nor any other from the South India, which exactly match 
-es Fielding s.n. from the ‘limalayas or any of the numerous 
specimens examined by me at 3if and at K, It is,therefore,reasonab— 
-le to refer Schmid 7 to Diplazium polypodioides 31. with which 
this Himalayan species as also Diplazium frondosua J.Sm.nom.nud. 
have long been confused. 

Although I have not seen the 'type' of Divlazium polypodioides 
3l.var.sinense Christ,'iilson 5366 ( identified with his var. by 
Christ himself) and Fang 2578 from -t.Qmei in the Western China, 
the type locality,bdoth studied at Kew,match very well with 
Fielding s.n. from the Himalayas.‘\/ilson 5366 from China and 
Stainton, Sykes & Williais 3659(bis) from Nepal(Bll) show up a 
distinct creeving rhizone,upto 4 cm long. 





2. DIPLAZIUM #RONDOSUM ( Clarke) Christ in Not.Syst.,lecomte 1: 
4.6(1909). 

Asolenium latifolium D.Don var.frondosa Clarke in +rans.Linn. 
Soc.London, 2er.2,50t.1: 503(1880); Blanford in Journ.4siat. 
Soc.Beng:57:307,+.18(1888). Type: Nepal,1820,\'allich 230 
(labelled Asplenium polymorphum Wall.delete Asplenium dectss- 
atum et marginatum suodstitute Asplenium frondosum Wall.) 

(K -, ‘ALL. je 
Synonyms: Asplenium frondosum Wall.Cat.No.230 (1829) pro parte, 
nom.nud.;non Httingsh, (1864); Diplazium frondosum J.Sm. in 
Journ. 50t.3:408(1541) et 4:172(1842) nom.nud., Noore,Ind..!il 
:133(1357) ,nomenud. 
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Distribution: China,Pakistan,India( Northern & Eastern), 
Nepal and Sikkim. 


Clarke (1880:503) was the first to describe Aspleniun 
frondosum Wall( 1829) nom.nud. as a variety of Aspleniun latifo- 
dium D .Don. His description | was brief: t " involucres very early 
disappearing, the plant frequently supposed a Gymnogranne; 

cutting ee but invariably unlike the typical A. dilatatum", 
and he remarked," “his is the real A.frondosum W’all.type, which 
he afterwards arranged as a variety of Asplenium bolLymorphun Wail. 
Cat.230..ne sori are often shorter and straight and become very 
thick,almost covering the segments in full fruit". 3lanford(1888 
:307,t.18) listed " Asplenium latifolium var.frondosa Wall.sp." 
without any description or reference to Clarke (1880) ,but 
illustrated it by the Plate XVII, which depicts a full frond 
with a stive scaly at base and with segments of the secondary 
pinnashowing the venation and the arrangement of sori,which are 
sufficiently diagnostic of the species.3eddome (1883, 1892) ,how- 
ever,seems to have overlooked this variety,var frondosa Clarke 
although he (18983:.186) referrec to Clarke's(1880) varieties viz. 
ver.vestitea, ue pret and var.effusicr etc. Diplazium 
frondosum J,Sm (18 31042) and Moore (1857) based on Asvleniwa 
frondosum Wall, aa 230(1829), & without any description until 
Clarke, 1880) is illegitimate. However Christ (1909) validated the 
eines frondosus ‘’all. at the species rank with Diplazium by 
citing Aspleniun ~ latifolium var.frondosa Blanford in Journ.Asiat. 
Beng.57:307,¢.16(1686) as a direct nomenclatural synonym, 
although he should have referred to Clarke (1880), an earlier 
publication based on the same type viz. ‘Jallich 230 from Nepal. 


Christ(1 1909) was,however, wrong in observing that Diplaziun 
flaccidum Christ in 35uil.Acad. Intern. eogr. Bons, Wi 125(1906 6) based 
on a different type viz. ‘fitson 5347 from :iont.Omei,in China is 
consnecific with D frondosum dhe iveGX Christ(1909) Dased on 
Wallich 230 fron Nev spal.D.flaccidum Christ,@s the name suggests, 
has a flaccid sub-coriaceous texture, and is characterised by a 
thick rhizome,5 cm in diam., frond much larger with a deeply 
sulcate stipe 70 cm longs and lamina with 28 pairs of pinnae, the 
lowest primary pinnae 60 cm long x 20 cm broad, sec.pinna 11 cm 
lone x 2 cm broad,ultimate segnents 1 cm long x 7 mm broad, veins 
c.8 pairs,iurcate in the middle and sori 5 ma long. D.frondosum 
carted on the other hand, has a short-creeping rhizome or root- 

alk Gieachrondsturtca, stipe 24-55 cm long, laminae with 10-12 
ee of pinnae,texture herbaceous but firm, the lowest primary 
pinnae 16-40 em long x 8-14 cm broad, secondary pinnae 4-8 cm 
longy 1.8-2 cm broad, ultimate segments 6-7 mma long x 4-5 mn 
broad, veins 4-5 pairs, generally simple,cccasionally forked 
and sori 3.5 mm long < 1mm broad. Therefore, D.frondosux 
(Clarke)Christ and D.flaccidum Christ(1906),in my opinion, are 
two distinct species “Had The latter name been cited by Christ 
as a direct nomenclatural synonym or included within tne 





25h PHYTOLOGIA Vol. 31, no. 3 


circumscription of the former, D.frondosum ( Clarke) Christ would 

have been a suverflupus name for D.flaccidum Christ (1906). Yhat, 
however,Christ did not do; he had merely expressed an opinion that 
D.flaccidun may be suppressed in favour of D.frondosum.Christensen, 

1931:304) in the circumstances, not merely comnitted a taxonomic 
error in citing D.fronasum Christ as a synonym of D.flaccidua Christ 
but he was also mistaken in stating that " no species has been 
described under this name". D.frondosun (Clarke) Christ was valid- 
ated by reference to 3lanford (1388,t.18)cf.4rticle 44 of the 
International Code Botanical Nomenclature, 1972]. 


Asvleniun frondosua Sttingsh.in Denkschr.Ak.Wien.23:85( 1864) 
onspecific with Diplagiwa polypodioides 3lume,fnum.P1l.Jav.ii: 
i cf.also Christensen, lnd.-il.:112(1905)]. 
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/ 3, DIPLAZIUM HIWALAYENSE (Ching)Panigrahi,comb.nov. 


Allantodia himalayensis Ching in Acta Phytotax.Sin.9: 
55(1964). Type: As for. Asplenium polypodioides ‘lett. 
var.vestita Clarke (1880). 

Synonyms: Asplenium volyoodioides Mett.var.vestita (Clarke) in 
Prans. linn. Soc. london, Ser+2,30t.1:501( 1880) .Syntypes: 
"This variety seemed to be confined te the Central 
Himalayas; a large form",. India,Darjeeling,tungbee,1/7// 
m,17 Aug.1869,Clarke 8646 & 8646 C(i.); Darjeeling,1980 m, 
2 Sept.1873,Clarke 27329 A(K); Sikkim,subtrop.,305 m, 
Hooker s.n.(K)J..Cf these, Hooker sen. with a part 
of the densely scaly stipe and two primary pinnae 
disvlaying both the glabrous upper and the fertile lower 
surfeces,is selected by me here as lectotype. lt liorton's 
(1974) selection of "Darjeeling,6500 feet alt.,June 19, 
1884,Clarke 3532 D(K) as the lectytype overlooks the fact 
that this specimen was collected by Clarke in 188. after 

the publication of his variety in 1800]; Diplazium 
volyvodioides var.vestita (Clarke) C.Chr.in Contrib. U.S. 
wat. lero. 25:304(1931); non D.vestitum Presl(1849); D. 
axillare Chine in Lignan Sc.Journ.15:277(1936) pro parte, 

quoad synon D.volypodioides var.vestita (Clarke)C.Chr. 
tantum; D.maxinun (D.Don) C.Chr.var.vestitunm (C.3.Clarke) 
“orton in Contrio.U.S.Nation.lHerb.33(7):302( 197k). 

Distribution: India (‘iorth & Bastern).Sikkim. 


I agree with Chinz(196,) that Clarke's(1880) var.vestita 
deserves a species rank but transfer it to the genus Diplazium,as 
above. “orton's(1974) proposal to treat it as a variety of 
Diplaziua maximum D.Don(1325),whose type is no where tuaceable, 
and which is treated in herbaria as a spvecies of uncertain 
idenity, foes not aopear to me reasonandle,. 


4. DIPLAZIU HIUALAYEISE var. =rvUsiIOR( Clarke) 
Panigrahi,comb.nov. 

Aspleniun polypodioides (B1.)Mett.var.effusior Clarke in Trans. 
Tinn.soc.toncon, 2er.2,30t.1:501(1880) .Sbypes: Sikkim, 
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Jerdon s.n. .12](K),selected here by me as lectotype. 
Synonym: Diplazium umbrosum (Ait.)Bedd.var.multicaudatum (Bedd.) 





Bedd.,Handb.¥erns Brit.India,Ceylon & Malay Penins.: 186 
(1383) pro parte,quoad var.effusior Clarke synon tantun; 
non Asplenium multicaudatum (Baker)C larke(1880). 


Aspleniun polypodioides(Bl.) lett. var.effusior Clarke characterised 
by " segments of the secondary pinnae larger,pinnatifid,hence the 
veins in them subpinnated,sori not in two rows but often long" is 
based on two syntypes.0f these,Jerdonil2) from Sikkim has non-palea- 
ceous stipe;rhachis and costaej lamina greenish-herbaceous in tex- 
ture,shining and glabrous on both surfaces; Hooker sen. from East 
Nepal . ifai valley],on the other hand, has (a) the stipe, primary 
rhachis and costae + densely paleaceous with brownish incrustation 
( which,in fact, simpler scales of varying sizes and shapes) on the 
stipe,(b) lanina thicker,dirty brown and tomentose,(c) the scales 
uniformly brown with toothed margins without black borders.It may, 
therefore,serve as an intergrading form between var.himalayense and 
var.effusior. 


Beddome(1883:186) refers Aspleniun polypodioides var.effusior 
Clarke to Diplazium unbrosum (Ait. )3edd.var.multiceudatum (Bedd.) 
Bedd.).But the latter has a creeping rhizome,glabrous fronds.second- 
ary pinnae often caudete and pinnatifid nearly to the rhachis,sori 
oblong or subquadrate near the rhachis and is now treated as a 
synonym of Diplazium spectabile( Wall.ex Mett.)Ching. 


Distribution: Nepal,Sikkim. Apart from the syntypes,I have seen 
no other specimen to refer to this variety,although I have examined 
several collections in the Bif and K to represent var.himalayense. 


5. DIPLAZIUM PSEUDC-SYLVATICUM Panigrahi,nom.nov. 


Allantodia sylvatica Blume, £num.P1.Jav.2:173(1828).Vype: in sylvis 
montis Buranagrang,Javae, Blume s.n.(holotypes-L; isotypes-K); 
non Diplaziun sylvaticum (Bory) Sw.(1806). 

Synonyms: Asplenium silvaticum(B1.) ifoore,Ind.Fil.2:43(1857); 
non (Bory) Presl( 1525); Athyrium silvaticum (B1.)ifilde 
in Bot.Zeit.2h:376(1866) et 28:354(1870) under " a - 
Euathyrium"; non ‘Milde 1.c.28:354 (1870) under " d- 
Diplazium". 


Rhizome and stipe not seen; fronds bipinnate-tripinnatifid, glossy 
green,membranaceous in texture and glabrous on the upper surface; 
primary rhachis 40 cm long x 15 cm broad with 14-15 alternate pinnae 
on each side,lanceolate and terminating in a deeply-lobed inconspi- 
cuous terminal pinna,+ 5 cm long; secondary pinnae lanceolate,acumi. 
-nate, the lowermost ones 7-9 cm long x 2.2 -2.5 cm troad, subsessile 
§stalk 1.5 mn long) and decurrent,deeply pinnatifid( 13/1, th)almost 
to the costa; costae and costules on the lower surface sparsely 
paleaceous,the valea of varying sizes,uniformly brown and thin-walled; 
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ultimate segments 11-1), mm long,broader(6 mm) at the upper half 
than (4-5 mn) at the lower-half,oblong,obtuse,margin as also apex 
equally serrated,lower surface shining with sessile whitish glands; 
veins 5-6 pairs on each side of the costule,all forked,often the 
four lower veins twice-forked; sori c.l mm long,in two rows,situated 
on the acroscovic branch,almost adjacent to the costule; indusia 
persistent; spores reniforn,smooth with a very thin perispore, 

45 um x 25 um. 


Holttum(1968) ,in disagreement with Copeland(1908) , treated Brachy- 
sorus wocdwardioides Pres1(1851) based on Cuming 153 from luzon 
@€s a species distinct from Allantodia sylvatica Blume(1 R98) based 
on Blume s.n. from Java. I have examined the type/isotype of both 
the species at K and agree with him. Diplazium woodwardioides (Pr.) 
Holttum is a smaller fern with secondary pinnae 7 cm long x 1.6 em 
hs cpl gop and subcoriaceous in texture and + glabrescent whereas 

-Dseudo- =oy yet cum nom.enov.(= Allantodia s sylvatica Bl.) is a rela 
—— larger Tern,greenish-herbaceous in texture with costae and 
costules sparsely paleaceous with thin brown scales with entire 
margin and provided with shining whitish sessile glands on the lower 
surface of lamina,otherwise glabrous. 


Diplazium sylvaticum( Yory)Swet based on Callipteris sylvatica 
Bory(1804) from Mauritius) is at once distinguished from D.pseudo- 
syivaticun by its simply-pinnate fronds with pinnae entire or shall- 
owly lobed,dark scales with toothed margin,3-4 pairs of unbranched 
veins and sori 3-5 ma long. 


Distribution: Java.Apart from the isotype, I have seen mo other 
specimen from Asia at the BM or ak. 


TRICHOMANES L. 
6.TRICHOMANES GRIF“ITHI (v.d.3o0sch) Panigrahi,comb.nov. 
5 > 


Didyno pLeasum griffithii. d.Bosch in Ned.Mr.Arch. 5(3): 141( 1863). 
Type: India Orientalisi Burnal,“ergui,Griffith Son. (ee 2 
sheets) ,photo(3™). 


Distribution: Burma and India.Specimens,otner than the types, 
examined: INDIA, Andaman Islands: South Andamans,Hast Coast,Salt 
Factory,20 Sept.1890,King sen.(K); South Andamans,Kurz simite 


7.TRICHOMANES EUPHLEBIUM(v.d.Bosch) Panigrahi,comb.nov. 


Didynoglessum euphlebium v.d.Bosch in Ned.Kr.Arch.5(3):142(1863). 
Type: Indja Orientalis (Assam). Maemideelle Griffith s.n.(K, 
2 sheets, photo,B™). 


Distribution: India,Sikkim & Bhutan. Specimens,other than the 
types, examined: India. Vest Bengal:Darjeeling,610 m,:lay, 1880,Gamble 
8080(K); Himalaya, Jhulung rocks, Hooker sen. (ie), Meghalaya: Cherra- 
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punji, fumluh,27 Aug.1835,Griffith s.n.(K); Khasya,Surrareen, 
Clarke 45579(K). Sikkim Nimalays,Anon ( comm. lunford in 1870)(K). 
Bhutan ,Eastern,Satsalor,/750 m,14 Nov.1935,Ludlow, Sheriff & Taylor 
7287 {Bu 


The specimens cited above,including the types, were annotated 
by late A.H.G.Alston in Aug.1955 as Urichomanes eriffithi(v.d.Bosch) 
Alston and %.euphlebiun (v.q-30sch) 4lston,respectively but these 
proposed combinations on herbarium sheets do not seem to have been 
published. I have studied these two species vis-a-vis “.plicatum 
(v.d.3osch)Bedd.(= T.campanulatun Roxb. (1344) ,see lorton, 1974) 
and T.bipunctatum Por. with which they may be confused and 
consider them distinct. 


ASPLENIUM L. 
8. ASPLENTUM TETRAPLOIDEUM Panigrahi ,nom.nov. 


Asplenium furcatun Thunb.var,tripinnatum Baker in Hook.et Bak., 
Syn.Fil.:487(1874) ;Sia,#erns of South Africa: 154,t.80( 1892), 
pro parte.Syntyve: Natal. received February, 1867], McKeni 28) 
(K,selected here by me as lectotype). 

Synonyms: A.tripinnatum (Baker)Panigrahi in Proc.vat.Inst.°c.India 
29(B);39.,fizs 1(a),2(a,d.2g.J),fig.4,table II(1963),nomen.illesit. 
non. Roxb.(18i4). 


Rhizome suberect;fronds tufted,tripinnatifid,45-/5 cm long, 12-22 
em broad,the lower vinnae somewhat reduced vis-a-vis the middle 
pinnae; stipe 15-22 cm long,slightly fibrillose,rnachis and under 
surface of pinnae + fibrillose,upper surface glabrous; scales 
sparse.small,broader at base,slowly tapering to a toothed midrib, 
orange brown in colour; pinnee deltoid,shortly stalked, pinnately 
cut to the costae into 5-/ cuneate or flabellate 3-lobed and 
toothed segments; spores reniform,40.1 pm x 21 pn, 

ie Tet tetraploid). It forms 6 n F1 sterile hybrid when cross 
-ed with the 8 n(octoploid) form of Asplenium aethiopicun ( Burn. ) 
Becherer from Kenya, the hybrid producing 72 bivalents and 72 
inivalents and bad spores. 

The octoploid form from Kenya is + of the same dimension as 
the betraploid species from Kenya but with much less toothed 
Pinnules than those of the tetraploid,the stipe and rhachis more 
scaly,the pinnae are almost sessile or slightly stalked, lanceolate 
and narrower, the lower pinnae not or hardly reduced than those 
above and the subsequent ones gradually reduced from base to apex 
( see Fanigrahi,1943,fig.1 b,2b,e ,i k); scales on the stipe and 
rhachis are many celles oroad at the base and gradually taper to 
an end;the cells are isodiametric and dentate at the margin; 
spores ovoid,2.6 pm x 29.8 Am. The two other syntypes of var. 
tripinnatum Baker from Natal(K) match with the octoploid form 
in morphology. 

All efforts to cross the tetraploid with the 12-ploid form 
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io 


f Asplenium gethiopicun(Burm.)Bech. from Madeira(n=216,see 
anigrahi, 1943) failed,whereas the octoploid form from ‘enya 
formed 1) n PS nybrid with the madeira plant and produced c.108 
bivalents and 1,4 univalents and bad spores. 


ALS OF? TT LA R e Br . 


9. ALSCPHILA VALKERAE(Hook.)J.Sm.var.ERIPINIATA (Hook.&Bak. ) 
Panigrahi,comb.nov. 


=A Var : x == cers . 
lia (Amphic. )walkeree (Hook.)Presl var.trioinnata Hook.& Bak. 


LC.F.1398 vro partei({ K-2 sheets,3*!). 
Cytheae walkerae (Hook.) var.tripinnata (Hook. Bak.) Holttum in 


— = ———————— > z 
ew Bull.19:458( 1965). 


Distribution: Sri Lanka. 
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THE IDENTIFICATION OF SOME COTTON VARIETIES 


A. El-Gazzar*, B.M. Sallouma** and M.E. Abdellah** 


Introduction 


The almost total lack of identificatory means for cultivated plants 
has always represented a huge gap in taxonomic practice, and the problem 
is particularly acute in the case of such relatively large genera as 
Rosa, Triticum, Chrysanthemum and Gossypium. So much so in fact that 
short of consulting the original producer of a given variety of any of 
these genera, its correct identity cannot be established with any degree 
of precision. In an attempt to bridge this gap we have embarked upon 
a key-generating programme for cultivated plants, and have chosen some 
local cotton varieties for the present exercise which is intended merely 
as an example to be followed in the case of other genera as well. 


A few keys are already on record for the identification of Gossypium 
species and varieties. Most notable among these keys are those put 
forward by Denham (1924), Hutchinson et al (1947) and Brown (1958). In 
Denham's key the major split is based on a correlation between the 
chromosome numbers and the geographical distribution of the species, and 
has since been perpetuated in all its essentials by subsequent taxonomic 
treatments of the genus with only minor innovations in the lower reaches 
of the key. While this cytological—geographical correlation may be of 
value in the classification of Gossypium species and infra-specific taxa 
it can hardly be of use in their identification, since the number of 
chromosomes is not among the easily accessible features of the plants, 
while the geographical distribution cannot be ‘observed' at all. It 
therefore follows that the keys based on such a correlation are clearly 
impracticable. 


Material and methods 


The material covered 18 cultivated varieties of Gossypium barbadense; 
several specimens of each variety have been collected from the experim— 
ental grounds of the Research Stations at Giza and Bahteem, so that the 
names attached to these varieties are the official names coined for them 
by their original producers, and there is therefore no chance of identi- 
Picatory errors. This is vitally important for the present work, as the 
value of the keys in which these names will appear rests entirely on the 
authenticity of those names, especially in the absence of any means for 
their confirmation. 





* Department of Agricultural Botany, Faculty of Agriculture, Al-Azhar 
University, Cairo. 
**Cotton Research Institute, Agricultural Research Centre, Ministry of 
Agriculture, Giza, Egypt. 
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Free-hand crossections of mature internodes have been double— 
stained in safranin and light-green, and semi-permanent pollen 
preparations have been made according to the simple method of Franks 
and Watson (1963). For reference purposes, voucher specimens of all 
varieties as well as the slides prepared from them are kept at the 
departmental herbarium of Al-Azhar University. 


The characters 


The characters used in botanical identification should in general 
be as conspicuous and easily accessible to the independent observer 
as possible, so that the keys based on them may be equally self- 
explanatory and easy to use. We have therefore concentrated on 
recording comparatively only those characters which (a) could be 
observed with the least possible effort and in the shortest possible 
period of time, and (b) seem constant for the largest number of 
specimens of each variety. The following is a list of the characters 
as recorded for each of the 18 cotton varieties; copies of the full 
data-matrix will be provided by one of us (M.E.A.) on request: 


1. Epicalyx : tepals united at base / free, 


2. number of teath per tepal (ranging between 3 and 17), 
Be number of main veins per tepal (ranging between 3 
and 17), 
4. glands on tepal veins present / absent, 
D's druses in cells over veins present / absent, 
6. Calyx : hairy / glabrous, 
Te number of main veins in tube (ranging between 17 and 
28), 
8. glands on sepal veins present / absent, 
9. druses in cells over sepal veins present / absent, 
10. teeth acute-caudate / obtuse, 
1l. Stem : hairy / glabrous, 
12. Seeds : fuzzy or semi-nacked / nacked, 
13. fuzz white / colored (inapplicable if seeds nacked), 
14. Flower : pedicel length in cm. (ranging from 0.6 to 11.0 cm.), 
15 pedicel hairy / glabrous, 
16. Leaves : petiole hairy / glabrous, 
17. lamina hairy on both surfaces / only on lower surface, 
18. Leaf-shape: y/b, 
19. y/a, 
20. y/z, 
3 Ne (y+z)/z, 
ae m/l, 
23 (y+z)/b, 
24. (y+z)/1, 
25. Stem anatomy: xylem vessels in radial arms / homogeneously dispersed, 
26. Pollen : average of 10 diameter measurements in » (ranging from 


60 to 120 pp). 
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Of all these characters only those defining leaf-shape (charact— 
ers 18 — 24) need further clarification. The leaves of all 18 cotton 
varieties studied here are palmately—lobed although they vary consid-— 
erably in shape from one variety to the next and have been vaguely 
termed palmatifid, palmatisect and palmatipartite. As a more accurate 
contribution from leaf-shape to the identification of different 
cottons, we have devised a set of ratios between the length and 
breadth of the various parts of the leaves to express in numerical 
terms their unmistakeable aspects of morphological variation (see Fig. 
1), and have scored the average of each of these ratios from ten 
mature symmetrical leaves for each variety. 





Fig. 1. A diagrammatic 
representation of a 
palmately—lobed leaf, 
showing the distances 
(a, b, m, 1, y and z) 
used to determine the 
ratios defining its 
shape. 


The key 

The policy adopted in the synthesis of a key from the recorded 
data aimed primarily at enabling the user of this key to ascertain 
the correct identity of an unknown cotton variety both easily and 
speedily. This has been achieved by searching among the recorded 
observations for combinations of correlated characters which would 
give maximum contrast between the largest possible number of taxa, 
and putting the contrasted couplets nearest to each other to give 
the user maximum visual aid in spotting them in the key. The result 
of this policy is the following non-indented dichotomous key; it is 
worth pointing out that both the indented and non-indented types of 
key are easily inter-convertible so that those who prefer to use the 
indented type can re-arrange the couplets of the non-indented one 
given here to suite their own purposes: 
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1. Glands on sepal veins present... . .« « « 2 
Glands on sepal veins absent . . . .-. . . . Jil 
23) Pedicelmhairy sn Vel wes eee eee 
Pedicel (glabrous (Fe CA LEM Pa ee ee 
= 3.4, glands on tepal veins present . . . v Giza 72 


a 

< 
r) 
I 


= 4.4, glands on tepal veins absent . . . v Giza 70 

4. y/b= 2, (y+z)/b =4 or more . . ss « ss) willie 
y/b = 1.6 or less, (y+z)/b = 3.3 or less . . . 5 
5a! yfa mT erimorecin0l (a ie 12 1s ses eee 
y/at='3.9 Or Yeas *s ie Se ols, 15. ORSON, A 


6. Tepal ll-veined, druses in cells over sepal 
and tepal veins present. . . . . . . Vv Dandara 
Tepal 15-veined, druses in cells over sepal 
and tepal veins absent . . . . . . . Vv Bahteem 190 
T. Tepals entirely free. . .«. «- « = « « « @  Seulzeneo 
tepals fusedwat base’. fo «cs @) « ©) oslo) tememe 
8. y/a= 3.9, y/z = 2.5, m/l = 2.3. « «© «© 5 Jo) We 
y/a = 3 or less, y/z = 2.2 or less, m/l = 
Mey, ori diess 6 fis ws Po) oll nc) ee 
9. Seeds fuzzy . 5 2 “6 © © © «© «© cst) (mUVRGURBED 
Seeds nacked ers, Ts 
10. y/b = 1.4,. (y#z)/b = 2.7 2 ww ed 
y/b = 1.6, (y+z)/b = 2.9 
Ll. Seeds fuzzy’ <i Weis fe Fol Wien Me We, ie ehh | fn) rome 
seeds nacked:\\:oi 7s. een ee oP ce on ees 
12. Tepals 8-toothed, glands on tepal veins 
present, sepal 20-veined . . . . «© «© V Giza 69 
Tepals 12-toothed, glands on tepal veins 
absent, sepal 25-veined . . . . . «. ©. v Giza 74 
13. Tepals entirely free.  < Wess oe 6 eon ee 
Tepal's fused at base. “sss Ge) vs eh a 
14. Calyx-tube 25-veined, pollen grains over 
£15\\p in’ diameter 2°.) 680.) oe oS 6) vee 
Calyx-tube 28-veined, pollen grains only 
LOO% “invdilameter 0 2%) 6) 2 et Gaon 
15. Calyx—-tube 20-veined . . . »© « «© «© »© « « 16 


Calyx=tuber23—veined. 1%) “als ee ot to eG 
16. Tepals 10-veined, y/a = 2.8, y/z = 3, 
/kie 228 ek” du -gelet oars. ye Sd ee 
Tepals 13-veined, y/a = 4.2, y/z = 1.5, 
/ Te BO i i CEM 0 Bh fig i nae 
17. Pedicel hairy, (y+z)/z = 4 oo) dre 0 See eo ro: cae 


Pedicel glabrous, (ytz)/z = 2.5 . . . ». »« «+ Vv Karnak. 


Quite apart from the identificatory value of this key, it has 
a number of prominent features which may be summed up in the 
following: 
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1. It is noticeable that some of the 26 characters listed above and 
recorded for each of the 18 varieties have not been mentioned in this 
key, indicating that the original data-matrix (compiled by Abdellah, 
1975) has not been used to its full identificatory capacity, and that 
a number of alternative keys to the same 18 varieties may be based on 
the same matrix. Those keys may be used in conjunction with the one 
presented here for confirmation of the results. 


2. The common pitfall found in most traditional keys where a pair of 
contrasted entries of the same couplet are distinguished from each 
other on the basis of different characters (e.g. one entry defined 
by leaf-shape and the other by petal color), has been carefully 
avoided in the present key. Furthermore, when such pair of entries 
are separated by more than one character, the distinguishing 
character-states are given in the same order in each entry. 


3. Being based on comparative observations, the present key is open 
for future modification and expansion to accomodate additional taxa. 


4. The data-matrix is in itself a permanent record of the plants' 
names and characters, and with the recent key-generating computer 
programs (e.g. Goodall, 1968; Hall, 1970; Morse, 1971; Pankhurst, 
1974) this matrix becomes indispensible for an on-line key—genera— 
ting system for cottons of the world. 
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THE USE OF TECHNOLOGICAL PROPERTIES OF COTTON 


VARIETIES IN THE CONFIRMATION OF THEIR IDENTITY 


B.M. Sallouma*, A. El—Gazzar** and M.E. Abdellah* 


Introduction 


One of the most useful branches of taxonomic activity is that 
concerned with constructing keys for botanical identification, 
especially if the plants are cultivated and of economic value to a 
wide range of people. However, taxonomists have for centuries 
concentrated on ascertaining the identity of wild plants, with only 
a few minor attempts with some cultivated plants of limited areas, 
thus leaving an almost untouched field with plenty of scope for 
much-needed taxonomic work. Interested as we are in this aspect of 
taxonomy, we started a key-generating program for cultivated plants 
and in a previous article (El-Gazzar, Sallouma and Abdellah, 1975) 
26 characters from vegetative and floral morphology and palynology 
have been recorded comparatively for 18 varieties of Gossypium 
barbadense L. and used in the synthesis of a non-indented dichoto— 
mous key to them. The same varieties also show considerable 
variation in technological properties, so that it seemed worthwhile 
to put it to practical use in constructing another key to these 
varieties. But as it is generally acknowledged that the characters 
used in botanical identification should be as easily observable by 
the user of the key as possible and that the recording of the 
technological characteristics of the diffirent cottons is rather 
laborious, time-consuming and requires the use of certain apparatas 
(which might not be easily available), the key presented in this 
article is meant for use in the confirmation of the results obtained 
by our previous key. 


The characters 

The 8 characters recorded comparatively in Table 1 for the 18 
cotton varieties are briefly outlined in the following; they have 
all been scored at controlled atmospheric temperature (70°F + 2°F) 
and relative humidity (65 # + 2 %): 

1. Fibre length: also known as the "half—fall"; measured by 
Balls' sorter (Balls, 1928), 

2. Hair weights taken as an indication of fibre fineness and 
estimated according to Lord's (1961) method, 





* Cotton Research Institute, Agricultural Research Centre, Ministry 
of Agriculture, Giza, Egypt. 
** Department of Agricultural Botany, Faculty of Agricultute, Al-—Azhar 
University, Cairo, Egypt. 
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3. Micronaire reading: a combined measure of fibre fineness 
and maturity; for details of apparatus and technique see Evans 
(1973); this character is denoted in the key by MR, 

4. Fibre strength: measured according to the procedure and 
recommendations of the American Society for Testing and Materials 
(ASTM, 1967), 

5. Fibre elongation: as given by the stelometer, 

6. Lea product: an indication of yarn strength; determined 
according to ASTM (1967), and denoted in the key by LP, 

7. Seed index: the weight of 100 seeds, and 

8. Lint colour: as given by a calibrated Carl Zeiss 
leucometer. 


Table 1. Data-matrix of the 8 technological characters listed in 
the text and recorded comparatively for 18 varieties of Gossypium 
barbadense L. Each value represents the average of at least 3 
measurements of the same character for the same variety. 





ations characters 
il 2 3 4 5 6 7 8 
Giza 7 43) 9144, 3524 3058) 76) 2400) 1059) 16953 
Giza 30 410 901470 24 ee Wad) wel G9ORe OLOme Sile> 
Giza 45 49 107, Sel Sia Wen 2950 9.8 81.4 
Giza 66 4) 164) 54545 629550 iets DILS250) 10.4 116353 
Giza 67 AS elOOR esl N8259 90 iineeecO40 SS aac 
Giza 68 A\GY GIG se Ao ic eC OSU 929 a2 
Giza 69 AD lt 3.5) sel.) ice 4On LOCGe S10 
Giza 70 ay Usa a) Shsinte Sots At) 9.9 76.3 
Giza 71 AS) 107 338) 38.5. 8.0) 3160 959) HAST 
Giza 72 AA 400 50635) tel) LTO) LOs7 es 16863 
Giza 73 AVA Oy Bal 33508 | ieee CLOOD ELS eeedoes 
Giza 74 44 143 462) 3222 (ied) 81990 7 1LOl ise 
Giza 75 AS lo 2 S60) Stee Gel 623505) 10,0 maS2e5 
Ashmouni 405 0173" 454.0 28:50 7-4. 1630) | 1053) 1677-8 
Bahteem 190 AG 42 eS Ono eet nO Ge One) S oes O 
Dandara APRA SB Se) 2 Ot Gee) 1995) a lO.o (69.4. 
Karnak AG 23 363) Boole eG tO Re Hots i455 
Menoufi 46 124 3.4 SYua it oe 2550 10.0 74.8 
The key 


As there are no identicals among the 18 varieties in terms of 
the 8 characters recorded in Table 1, these characters acquire a 
diagnostic value for these varieties. Thus an identificatory key 
has been constructed along the same lines followed in our previous 
article; needless to say, this key is only one of several possible 
keys which could be based on the same set of comparative observat— 
ions scored in Table 1. The following key is of the non-indented 
dichotomous type, but it could easily be transformed into the 
indented type by those who prefer it. 
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lL. Seed index less than tlOrs ssi) sf verte al Si emeee 
Seedindex l0%or more’ 556 802s) 03 4. 14.8 cet oo ee 

2. Elongation 8, LP 3160 .. . : o (Se eee) Giza 
Elongation 7.5 or less, LP less ‘as 3000 ol suie a. ae 

3. Lint*eolourc81s4. 159.4 5% 6 6) Se Fes 
Lint) colour less than’7/ =" sss) te 

4. Half-fall 45, weight 115, MR 3.1 EE ICere oe (bt (ets) 
Half-—fall 48, weight 131, MR 3.8 ote 6 ot Wet ne Grete aD 

5. Weight less «than. 125) 57%. 5. es § 2) fam ha ce 
Weight 134 or more? ™ 20-0". '¢%5, fei TOUR) lk ee 

6. Strength 32.2, LP 25508 2 ce) 6 8 nt ot) os ee eMenoUtE 
Strength 38.72, UP 2430) 5 2. « « « « «© « te) EDEN 

Wa WeightelGOsox moxe! isi tl le) lec) ie) efoto ES 
Weipht) 152 or less) 5, seo fees, te sa ec et 

8. Weight llesstthan'l65". 95) ys) S95 Ot ct 
Weightimore! than 17O0Vs 95° "2" i) 7 cee ec 

9. Lint’ colour 63.3; LP) 1825 5.9. 9 ay Geo 
Lint colour 74.6, LP 2040 2 0 ee et Ve Rl e Gaizeon 

10. Half-fall 44, strenpth 30. 3, LP LTTO! ee a er eee 
Half-fall 40, strength 28.0, LP 1630 . . . +. +. Ashmouni 

11. LP 2300 or more oe ee ee) oP te) ne) te) tts eles 
LP 2140 or less oe, we Sel el) et. he) ae Net ents RE 

12. Lint colour 6953, MR 352°" 2s se et el ne EEO 
Lint colour at least 82, MR 3.6 or more ... . 13 

13. Weight 142, elongation 8.7, seed index 13.7 . . . Bahteem-190 
Weight 152, elongation 6.1, seed index 10.0 . . . Giza 75 

14. Lint colour Sl"or more) "ss "2 «2 <e  c cn rem e 
Lint) colour Jess than! 7/9! “25 2 ee a ce 

15. Weight 147, LPvI690" 2 5 Sf 7 ce mole COD 
Weipht 134, LP°2l40° 3 28 5 es ee) ee 

Ga) GEO; aMit aul enc vate : ee we i) eS 
LP less than 2000, MR at Tanat 3 7 Sar Pee On co i 

17. Strength 32.2, lint colour 78.7-. << <= s «9. Gea 
Strength 30.7, lint colour 69.4 . . . . . . . JDandara. 
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NOTES ON THE FLORA OF COSTA RICA, 4: 
NEW SPECIES IN THE URTICACEAE 
William C. Burger 
Field Museum of Natural History, Chicago, Illinois 


Continued field work in Costa Rica has produced plant col- 
lections that appear to represent unnamed species in the Urti- 
caceae. Very few of these collections represent entirely new 
material. More often, the new collections have provided super- 
ior specimens for species represented previously by problematical 
material placed under related species. In one case we have three 
collections of an anomalous species that does not seem to fit 
within presently defined genera. The very few pistils of this 
Taxon are usually two-locular. This is a unique condition for 
the family but the many other characteristics of the plants leave 
no doubt that they are Urticaceous, closely allied to Boehmerta. 
All the Costa Rican species of Urticaceae will be keyed and il- 
lustrated in the forthcoming Flora Costaricensis to be published 
in the Fieldiana: Botany series. 


BOEHMERIA RADIATA W. Burger, sp. nov. 


Frutices I-3 m alti, aliquantum diversifoliis, internodis 
foliiferis 3-50 mm longis, 1-4.5 mm crassis, puberulis; stipulis 
3-5 mm longis, deciduis. Folia alterna, similia formarum, petio- 
lis 3-60 (90) mm longis, 0.3-1.8 mm crassis, puberulis; laminis 
2-13 (18) cm longis, 1-7 (10) cm latis, ovatis usque ovato-ellip- 
ticis, apicibus acutis vel acuminatis, basibus obtusis vel rotun- 
datis, pagina supra trichomatibus 0.2-1 mm longis, valde appres- 
sis, venis secondariis saepe destitutis in latere unico. In- 
florescentiae globosae sessiles, 4-10 mm longae, flores mascu- 
lini 2 mm longi, 1.5 mm lati, plerumque sessiles, tepalis 4, ap- 
pendiculatis; flores feminei congesti, stigmatibus 3 mm longis. 
Fructus in tubo perianthii inclusi, 1-1.5 mm longii, tubus an- 
guste ellipsoideus. HOLOTYPUS: Tonduz 12733 (Herb. Inst. phy- 
stco-geogr. nat. costar. [2733) in US (799248). 


Shrubs 1-3 mm tall, bisexual or unisexual, leafy internodes 
3-50 mm long, 1-4.5 mm thick, with appressed or curved thin whi- 
tish hairs 0.2-1 mm long; stipules 3-5 mm long, deciduous. 
Leaves differing in size at adjacent nodes but similar in shape, 
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petioles 3-60 (90) mm long, 0.3-1.8 mm thick, puberulent with 
thin whitish hairs; laminae 2-13 (18) cm long, 1-7 (10) cm broad, 
ovate to elliptic-ovate, acute to acuminate at the apex, obtuse 
to abruptly rounded at the somewhat unequal base, margin crenate- 
serrate with 2 to 5 teeth per cm. laminae drying thin- to stiff- 
chartaceous, slightly rough to the touch above with whitish 
strongly appressed hairs 0.2-0.8 (1) mm long, the lower surface 
with thin whitish hairs along the veins, venation palmate or sub- 
palmate with 3 primary veins, midvein with 1 to 3 pairs of major 
secondary veins or often with the major secondaries on only one 
side or not readily distinguished from the smaller secondaries, 
minutely punctate cystoliths visible on the upper surface. In- 
florescences small (4-10 mm) globose sessile clusters in the 
axils of leaves or at leafless nodes, sometimes with 2 to 6 glo- 
merules in a row at leafless nodes 3-10 mm distant along the 
stem; male flowers about 1.5 mm broad, usually sessile, perianth- 
parts 4, apex of the perianth with a slender projection abaxially; 
female flowers very numerous and closely congested, styles and 
stigmas about 3 mm long, minutely puberulent. Fruit small and 
enclosed within the persisting slender perianth-tube 1-1.5 mm 
long, narrowly ellipsoid (narrowed at both base and apex), dense- 
ly hirsutulous with minute brownish hairs. 


Plants of the seasonally dry evergreen forest formations of 
the Pacific slope and Meseta Central between 500 and 1200 m ele- 
vation in Costa Rica; collected with flower and fruit from Octo- 
ber to March. The species ranges from Guatemala to Central Costa 
Rica. 


Boehmerta radtata possesses unusual appressed hairs on the 
upper leaf-surfaces resembling linear cystoliths and these are 
often arranged in circular patterns within the aereoles demarked 
by larger tertiary veins. The seasonally dry habitat, shrubby 
habit, long and thin petioles, male perianth-parts with unusual 
apices, and very small fruit within a slender brown-hirsutulous 
perianth-tube further distinguish this species. Despite these 
features Boehmeria radiata is often difficult to separate from 
B. ulmifolia with shorter petioles, wetter habitat, and adjacent 
leaves differing more in shape or from B. raniflora with the male 
flowers 3-parted, fruit inflated and winged, and upper leaf-sur- 
faces without cystolith-like appressed hairs. This species has 
often been mistaken for Phenax mextcanus. 


Boehmerta radiata is so named for the occasional radiate 
patterns formed by the unusual appressed trichomes of the upper 
leaf-surface. The species is well represented by material from 
Guatemala but I have seen no material from El Salvador. Honduras, 
or Nicaragua, and no collections of the species have been made in 
Costa Rica in the last two decades. This lack of newer collec- 
tions may be due to habitat destruction on the mid-elevation Pac- 
ific slopes of Central America or perhaps the similarity with 
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more common species of Boehmeria and Phenax has caused collectors 
to pass them by. 


The following material has been seen from Guatemala: Agut- 
lar 68, 332; Standley 58134, 64946, 67019, 78345, 78467, 89013, 
89512; Steyermark 3096I, 33302. The Costa Rican material seen is: 
Brenes 323 (55), 5967, 6570; Herb. Inst. C.R. 8956, [2733 the 
type; Standley 32262, 36086. 


PILEA GOMEZIANA W. Burger, sp. nov. 


Herbae 20-50 cm altae, terrestres, internodiis foliiferis 2- 
50 mm longis, I-4 mm crassis, puberulis; stipulis 4-8 mm longis, 
persistentibus. Foliae subaequales ad quisque nodum, petiolis 1- 
5 cm longis, sparsim puberulis; laminis 3-15 cm longis, 2.5-7 cm 
latis, late ovatis usque ovato-ellipticis vel ellipticis, apici- 
bus breve acuminatis, basibus obtusis usque truncatis, marginibus 
serratis, pagina supra trichomatibus ca. 1 mm longis. Inflores- 
centiae masculinae 1-2 cm longae, tepalis appendiculatis. Inflo- 
rescentiae femineae 2-5 cm longae, flores feminei pedicellati, 
partibus perianthorum inaequalibus. Fructus ca. 0.6 mm longi. 
HOLOTYPUS: Gomez 3304 in F (1725938), ISOTYPI: CR, US. 


Herbs, bisexual (unisexual in early stages) leafy stems erect 
and unbranched, 20-50 cm tall, leafy internodes (2) 7-50 mm long, 
1-4 mm thick, puberulent with thin curved or crooked whitish hairs 
0.3-1 mm long; stipules 4-8 mm long, broad and rounded at the 
apex, persisting with the leaves. Leaves usually subequal and 
similar in form at each node, usually differing by about 1/4 in 
size but occasionally with the smaller leaf 1/2 the size of the 
larger (at the same node), petioles 1-5 cm long, 0.4-2 mm thick, 
sparsely puberulent, usually sulcate above; laminae 3-15 cm long, 
2.5-7 cm broad, broadly ovate to elliptic-ovate or elliptic, u- 
sually broadest below the middle, short-acuminate at the apex, 
obtuse to truncate at the base, margins serrate with 2 to 4 prom- 
inent teeth per cm, laminae drying very thin chartaceous or mem- 
branaceous, upper surface with evenly spaced slender and transpar- 
ent hairs about 1 mm long, lower surface with smaller hairs along 
the veins, venation palmate with 3 (5) primary veins, the 5 to 10 
pairs of secondary veins ascending, very short linear cystoliths 
scattered or in groups above. Male inflorescences usually in the 
uppermost leaf-axils, 1-2 cm long, usually of several small clus- 
ters of flowers on an unbranched rachis; male flowers subsessile, 
the buds about 1 mm in diameter with clavate subapical appendages 
1 mm long, perianth usually with a few thin hairs. Female inflor- 
escence in lower leaf-axils or at lower leafless nodes, 2-5 cm 
long, the primary rachis with 1 to 4 branches, flower-clusters 
very small and distant along the rachis; female flowers pedicel- 
late, less than 0.5 mm long. Fruit about 0.6 mm long, oblong in 
outline with convex surfaces, pale brown, margins outlined by a 
submarginal ridge or dark-punctate lines. 
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Plants of stream sides and shaded forest on Cocos Island; 
collected with female flowers in August and with fruit and un- 
opened male flowers in March. I have seen only three collec- 
tions of this species: Dressler 4469, Gomez 3304 the type, and 
Pittter 16238. 


Pilea gomezitana is distinguished by its very small flowers 
and fruit, subequal leaves at each node, large stipules, pubes- 
cence of slender hairs, and isolated habitat. This species ap- 
pears to be related to P. ptttiert and P. pubescens among Costa 
Rican species. Closer relationships are to be expected with 
South American species but I have not been able to find any. 


This species is named in honor of Luis Diego Gomez P. Direc- 
tor of the Museo Nacional de Costa Rica. Sr. Gomez was the first 
to collect ample fertile material of these plants. He did this 
during his solitary residence of over one month on Cocos Island. 


PILEA TILARANA W. Burger, sp. nov. 


Herbae 10-40 cm altae, terrestres, internodis foliiferis 2- 
20 mm longis, 1-3 mm crassis, glabris; stipuls minutis. Foliae 
dissimillimae and quisque nodum, laminis parvis plus minusve ses- 
silibus, 5-20 mm longis ovatis usque late ellipticis; laminis 
Magnis petiolis 0.5-5 mm longis, 2-12 mm longis et 0.7-3.3 mm 
latis, anguste ellipticis usque oblongo-ellipticis, obtusis api- 
cem, basibus acutis et inaequalibus, marginibus crenatis vel ser- 
ratis, glabris, venatione palmata, nervis utroque costae latere 
2. Inflorescentiae masculinae ignotae. Inflorescentiae femineae 
1-2 cm longae, flores feminei partibus perianthorum inaequalibus. 
Fructus ca. 3 mm longi et 2 mm lati, lenticulares, ovati vel sub- 
orbiculares, atrobrunnei. HOLOTYPUS: Standley & Valerto 44753 
in US (1252091). 


Herbs, usually terrestrial and erect, 10-40 cm tall, unisex- 
ual, leafy internodes (2) 5-20 mm long, 1-3 mm thick, glabrous, 
cystoliths apparent; stipules reduced to a ligulate ridge about 
0.2 mm high. Leaves of the same node very different in size and 
form but the small leaves on creeping (repent) stems sometimes 
isomorphic, the small leaves of a pair sessile or subsessile, 
petioles of the larger leaves 0.5-5 mm long, decurrent on the 
stem; smaller laprinae 5-20 mm long, usually ovate to broadly el- 
liptic, larger laminae 2-8 (12) cm long, 0.7-2.5 (3.3) cm broad, 
narrowly elliptic to elliptic-oblong or elliptic-lanceolate, ob- 
tuse at the apex, acute at the asymmetric and oblique base or 
slightly rounded on one side, crenate-serrate with 2 to 4 slight- 
ly raised teeth per cm, laminae drying thin chartaceous and dark 
above, smooth and glabrous on both surfaces, venation subpalmate 
with the 2 lateral veins arising near the base of the midvein, 
secondary veins 3 to 12 pairs and often obscure, cystoliths most- 
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ly linear, apparent on both surfaces. Inflorescences unisexual, 
I-2 cm long, male inflorescences probably borne on the leafless 
lower portions of the stem, cymose (?), female flowers in cymose 
clusters of 4 to 20 flowers on a peduncle I-I0 mm long; male flo- 
wers not seen; female flowers with perianth parts of 2 lengths, 
the longer 2 mm long, pistil I-2 mm long with prominent (0.4 mm) 
fimbriate stigma. Fruit about 3 mm long and 2 mm broad, flat- 
tened and lenticular, suborbicular to ovate in outline and nar- 
rowed at the apex, stigma often persisting, drying dark brown. 


This species is known only from the evergreen cloud forest 
(premontane wet forest) formations between 600 and 1000 m eleva- 
tion near Tilaran (Guanacaste) and near San Ramon (Alajuela) in 
Costa Rica; probably flowering throughout the year. The species 
occurs only along the Pacific side of northern Costa Rica. 


Pilea ttlarana is recognized by the leaves very different in 
size at the same node, the larger leaves relatively narrow and 
with very shallow teeth, small inflorescences, large fruit nar- 
rowed at the apex, terrestrial habit, and the restricted range. 
This species is closely related to P. chirtqutna Killip of west- 
ern Panama and P. seemannti Killip of northern South America. 
‘Pilea tilarana is generally of smaller stature than either of 
those species and possesses much larger fruit. Collections of 
this species were previously identified as P. pansamalana Donn. - 
Smith of Guatemala but that species has smaller fruit, leaves 
that are more prominently serrate, and an epiphytic life-style. 
The latter resembles P. diversissitma Killip among Costa Rican 
species. 


Collections by Standley and Valerio (44742, 44753 the type, 
& 44758) from near Tilaran are generally larger and more robust 
than the collections from near San Ramén (Brenes 4527 & Lent 
2590). I expect that the species ranged across the Cordillera 
de Tilaran as far east as the area near San Ramon in a narrow 
altitudinal zone of forest that is now largely destroyed. 


A SPECIES OF UNCERTAIN POSITION 


Herbs or subshrubs, erect to 50 cm tall or scandent, usually 
with slender roots at most nodes, apparently bisexual, leafy in- 
ternodes (1) 2-9 cm long, 0.7-3.5 mm thick, puberulent with short 
(0.1-1.3 mm) thin whitish hairs, becoming sparsely puberulent 
and dark reddish in color; stipules 5-10 mm long, 1.5 mm broad 
at the base, aculeate and persisting, glabrescent. Leaves op- 
posite, isomorphic or differing slightly in size or petiole- 
length at the same node, petioles (2) 4-30 (50) mm long, 0.5-1.3 
mm thick, puberulent; laminae 2-11 cm long, I-7 cm broad, ovate, 
acuminate at the apex, abruptly narrowed at the obtuse to sub- 
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truncate base, coarsely serrate with 2 to 6 teeth per cm, laminae 
drying membranaceous to thin chartaceous and dark in color, be- 
coming slightly rugose in age, sparesely puberulent with thin 
lustrous hairs 0.7-2 mm long, more densely puberulent with short- 
er hairs on the veins beneath, venation palmate with 3 primary 
veins, midvein with 2 to 4 pairs of prominent secondary veins, 
minute dark-punctate cystoliths visible above. Inflorescences 
fasciculate in the leaf axils, flower clusters about 8 mm long 
and usually subtended by the 4 persisting stipules; male flowers 
sessile or pedicellate, perianth about 2.5 mm long including a 
narrow subapical projection 1-1.5 mm long, filaments about 2 mm 
long, anther 1 mm long; female flowers about 1 mm long with a 
central longitudinal groove and 2 short stigmas. Fruit sessile 
in the axils of lower leaves 1-2 mm long, 2- or 3-angled, stigmas 
apparently persisting, locules 2 (3), the fruit very tightly en- 
closed within the (apparent) perianth-tube. 


Plants of the very wet Caribbean slopes of central Costa 
Rica between 1000 and 1500 m elevation; apparently flowering 
throughout the year. This species is known only from the Rio 
Claro (Rio Claro—Rio Hondura drainage) below La Palma (Burger et 
al. 4137, 6270, & 7651) in the province of San Jose and above 
Cachi (Lent 1607) in Cartago Province. 


This species is recognized by the opposite leaves subtending 
small clusters of flowers, the usually 4 persisting stipules at 
each leafy node, the 4-parted male flowers with projections on 
the perianth-parts, the 2- or 3-angled fruit tightly enclosed 
within a perianth-tube that is unlobed apically, and the presence 
of usually 2 locules, each with a seed. The latter condition 
violates a basic character of the Urticaceae: an ovary with a 
single locule containing a single ovule. I believe the present 
situation may be due to the growing together of two female flow- 
ers. The longitudinal groove favors this interpretation. Be- 
cause the stigmatic areas of these flowers are so small, it may 
be that the fruit develop without pollination. 


The unusual fruit and opposite leaves make it difficult to 
place these plants. Because of the 4 separate stipules and ses- 
sile clusters of flowers I believe that they are closely allied 
to the genus Boehmerta. 
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NOTES ON MIKANIA (COMPOSITAE) 


Walter C. Holmes and Sidney McDaniel 
Institution for Botanical Exploration 
Mississippi State, Mississippi and Dept. Botany, 
Mississippi State University 


This is the first in a projected series of preliminary notes 
pertaining to the genus Mikania (Compositae-Eupatorieae). Pri- 
Marily, these will consist of descriptions of new species and clari- 
fications of synonomy. More comprehensive studies of a monographic 
nature of the species of various geographic areas or of a species 
complex will be published separately. It is intended over a period 
of years to eventually revise the entire genus. We wish to thank the 
curators of the more than twenty herbaria who have kindly loaned 
Material to date. 


MIKANIA CORDATA (Burm. f.) Robinson 


The description of Mikania cordata rests upon the plant 
named Eupatorium cordatum by Burman (Fl. Ind. 176, t. 58, fig. 2. 
1768). The distribution cited was Java and Vera Cruce (Vera Cruz, 
Mexico). The type, if there ever was one, has not been located. 
However, when the description and drawing are compared with speci- 
mens from the East Indian region and from Mexico, there can be no 
reasonable doubt that the plant described is from Java and that 
this plant is M. cordata as proposed by Robinson (1934). Robinson 
cited the distribution as eastern tropical Africa, the East Indies, 
Formosa, Philippines, Java, Borneo, etc. He also stated that he 
must defer judgment on the African members of this affinity (M. 
scandens and relatives) and that they are "in need of clearer 
delimitation among themselves and sharper definition on the side 
of the East Indian M. cordata, which in fact seems to be present 
also in tropical Africa." After critical study of over 150 speci- 
mens from the East Indian region and comparing these with ca. 400 
specimens from Africa it is apparent that the plants known pre- 
viously as M. cordata from Africa are not conspecific with the 
true Asiatic M. cordata. It seems in fact that Robinson cited 
M. cordata from Africa on a "provisional" basis due primarily to 
sparcity of study material. He also provisionally placed M. 
cordata in Brazil. 


In the absence of any authentic material we designate as 
lectotype t. 58, fig. 2 of Flora India (Burman 1768). By restrict- 
ing Mikania cordata to the East Indian region, it is thus possible 
to separate the following species. 
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MIKANIA CHEVALIERI (C. D. Adams) Holmes & McDaniel, stat. nov. 


M. cordata (Burm. f.) Robinson var. chevalieri C. D. Adams 
Jour. W. African Science Assoc. 8: 136. 
Type: "Nigeria," Keay & Meikle 524 kK. 


M. laxa A. Chev., Expl. Bot. Afr. Occid. Franc. 
i: (360/571920)7 snot pe - 
Type: "Ivory Coast," Chevalier 22651 K. 


Robinson (1934) cited the key diagnostic characters of 
Mikania cordata as an open corymbose panicle, pedicels 3-5 mm 
long, branches of the inflorescence angled or slightly winged at 
bases, heads 7-7.5 mm long, phyllaries linear, 6 mm long, pappus 
bristles brownish, ca 40-45. In comparison, M. chevalieri 
possesses an open cyme or a cymose panicle, pedicels 5-15 mm long 
and is generally fewer headed. All of these characters together 
give the inflorescence a much more open appearance. The heads 
are 8-10 mm long, phyllaries 7-9.5 mm long, pappus bristles white 
to carneous, ca 60. In addition other differences noted when the 
two plants are examined side by side include the typically purplish 
color of the vegetative parts of M. chevalieri which is not found 
in M. cordata. Also the exterior bract of M. chevalieri is at the 
summit of the pedicel, appearing as a fifth involucre; whereas in 
M. cordata the exterior bract is always slightly separated from the 
involucres. Considering the above, M. chevalieri is easily 
specifically separable from M. cordata. The distribution of M. 
chevalieri includes west tropical Africa, Angola, Western Province 
of Zambia, and Equator and Oriental Provinces of Zaire. An 
extensive list of specimens examined will be cited in a compre- 
hensive survey of the Old World species of Mikania. 


MIKANIA ECUADORENSIS Holmes & McDaniel, sp. nov. 


Herba volubilis; foliis ovatis acutis vel acuminatis, 
2-5 cm longis, 1.5-4 cm latis, basi cordatis supra pilosis, subtus 
velutinis; corymbis 1-3 cm longis, 1-6 cm latis; capitilulis 
4-4.5 mm longis; corollis 2-2.5 mm longis; dentibus limbi late 
triangularibus; achaeniis ca 1.5 mm longis; pappi setis ca 22, 
1.5 mm longis, crassis, non barbellatis. 


Herbaceous twiner, stems 4-6 angled, lightly to moderately 
villous with sordid white jointed hairs, internodes 10-15 cm long. 
Leaves simple, ovate, entire to crenate-undulate, 2-5 cm long, 
1.5-4 cm wide, apices acute to acuminate, bases cordate, the sinus 
wide, upper surfaces pilose, lower surfaces velutinous with 
sordid white jointed hairs, 3-7 nerved from the base, petioles 
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1-5 cm long, densely puberulent. Inflorescence a rounded to flat- 
topped corymb, sometimes rather dense, 1-3 cm long, 1-6 cm wide, 
branches with villous hairs, pedicels ca 1-3 mm long. Heads 

4-4.5 mm long, exterior bract linear to lanceolate, ca 2.5 mm long, 
apices slightly erose to acuminate, outer surfaces pilose, 
appearing as a fifth involucre, involucres lanceolate, 3-4 mm 

long, apices acute to acuminate, pilose, obscurely 1-3 nerved. 
Corollas 2-2.5 mm long, white, with globular glands toward the 
summit, tube ca 1-1.2 mm long, gradually expanding into the throat, 
corolla lobes broadly triangular, ca 0.5 mm long, margins 
thickened. Achenes ca 1.5 mm long, glandular, brownish. Pappus 
bristles ca 22, 1.5 mm long, white, thick, non-barbellate. 


Type: ECUADOR: Guayas: coastal plain, vicinity of Naranjoito, 
120 ft., June 6-7, 1945, W. H. Camp E-3563 (MICH, holotype, BR, 
NY, RB). 


ECUADOR: Guayas: Bushy places, Baloa, January 1892, 
Eggers 14336 (GH, L, US); Guayaquil, near the cement mill, July 
15, 1939, E. Asplund 7698 (US); road from Guayaquil to Cuevedo, 
Miguel Wagner's hacienda area, 9 km n Guayaquil, 75-100 m, 
November 18, 1961, Dodson & Thien 1309 (US); Milagro, 50 m, 
June 30-July 2, 1923, A. ic Hitchcock 20184 (GH, NY, US), 20263 
(GH, NY, US); open busy places, borders ‘S of maritime marshes near 
Naranjal, Lehmann 4886 (F, GH, US); Los Rios; Sudl. Babajoyo, 
October 28, 1933, H. J. F. Schimpff 344 (MO); PERU: Piura, 
November 14, 1911, GC fe T. Townsend 791 (F); Talara, 1925, 


OQ. Haught 83 (GH, US). 

















This plant is apparently confined to lowland Pacific 
Ecuador and nearby Peru. It has affinities with both Mikania 
micrantha H.B.K. and M. congesta DC., but can be distinguished by 
its thick pappus of ca 22 bristles rather than a thin, barbellate 
pappus of ca 35 bristles of the latter two species. In addition 
in M. ecuadorensis the lower leaf surfaces are characteristically 
covered with a velvety pubescence composed of sordid white jointed 
hairs. 


MIKANIA MAZANENSIS Holmes & McDaniel, sp. nov. 


Suffrutex volubilis; foliis ovatis acutis vel acuminatis, 
5-10 cm longis, 3-6 cm latis basi subcordatis vel truncatibus, 
supra et subtus glabris; corymbis 3-18 cm longis, 5-10 cm latis; 
capitulis ca 7-10 mm longis; corollis ca 4.5-5 mm longis; dentibus 
limbi lanceolatis, ca 1.5-2 mm longis; achaeniis ca 2.5 mm long; 
pappi setis ca 120, ca 5 mm longis, basi vix barbellatis, supra 
manifeste barbellatis. 


Twining vine, stems obscurely angled, glabrous, internodes 
ca 6-14 m long. Leaves ovate, 5-10 cm long, 3-6 cm wide, 
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semi-coriaceous, margins subentire to weakly crenate-undulate, 
apices acute to acuminate, bases subcordate to truncate, upper 
surfaces glabrous, weakly muricate, pale green, palmately 5- 
nerved from the base, major nerves whitish, lower surfaces 
glabrous, weakly bullate, pale green, major nerves wide (to 

2.5 mm), whitish. Petioles ca 2-3 cm long, glabrous to weakly 
puberulent, whitish, ca 2 mm thick. Inflorescence corymbose, 

ca 3-8 cm long, 5-10 cm wide, branchlets angled, glabrous, 
pedicels ca 5-15 mm long, glabrous. Heads ca 7-10 mm long, 
exterior bract subulate to linear, ca 2-3 mm long, glabrous, 
borne near the middle or base of pedicel. Involucres lanceolate- 
elliptic to linear-lanceolate, ca 7 mm long, glabrous to weakly 
puberulent, margins thin, entire, moderately involute, apices 
acute, slightly erose, moderately puberulent. Corollas salver- 
form, ca 4.5-5 mm long, cream, glabrous, tube ca 2.5 mm long, 
glandular near throat, corolla lobes ca 1.5-2 mm long, lanceolate. 
Achenes (immature) ca 2.5 mm long, smooth, light olive in color. 
Pappus bristles ca 120, in two series, ca 5 mm long, reddish 

in age, remotely barbellate at base, distinctly barbellate at 
tips. 


Type: PERU: Loreto: Maynas. Gamitanacocha, Rio Mazan, elev. 
ca. 100-125 m, rising ground, February 12, 1935, Jose M. Schunke 
231 (F, holotype, GH, UC). 





This new species is known only from the type. However, it 
is amply distinct and can readily be identified by its open corym- 
bose inflorescence with pedicels ca 5-15 mm long, the linear to 
subulate exterior bract borne well beneath the heads, the mostly 
linear-lanceolate involucres with involute margins, the corollas 
lobes distinctly longer than the throat proper and the numerous 
pappus bristles in two series. The inflorescence is similar to 
that of Mikania cordata (Burm. f.) Robins. or M. chevalieri Holmes 
& McDaniel of the Old World, but major differences occur in the 
corollas, pappus, placement of exterior bract, and leaves. 


MIKANIA MEGALOPHYLLA Holmes & McDaniel, sp. nov. 


Suffrutex volubilis; foliis elliptis, ca 33-40 cm longis, 
13-17 cm latis, apice cuspidatis vel caudato-cuspidatis, basi 
truncatibus vel obtusis, supra glabris, subtus sparsim puberu- 
lentibus; paniculis ca 20 cm long, 7-15 cm latis; capitulis ca 
3.5-5 mm longis, corollis ca 2.5-3 mm longis; dentibus limbi 
triangularibus; achaenius ca 1.5 mm longis; pappi setis ca 
30-35, ca 3 mm longis. 


Twining liana to ca 5 m long, stems terete, striate to 
sulcate, hollow, glabrous to villous (at nodes), internodes 10 
cm or more long. Mature cauline leaves elliptic, ca 33-40 cm 


1975 Holmes & McDaniel, Notes on Mikania 277 


long, 13-17 cm wide, margins mostly entire to weakly and obscurely 
crenate, apices cuspidate to caudate-cuspidate, bases truncate to 
obtuse, upper surfaces glabrous, dull green, veins pinnate, 
exserted, prominent, lower surfaces glabrous, lighter than above, 
veins exserted, prominent, slightly puberulent on major veins. 
Petioles ca 4 cm long, glabrous, sulcate, thick. Inflorescence 
paniculate, ca 20 cm long, 7-15 cm wide, open, ultimate branch- 
lets spicate to glomerate-spicate, ca 1-4 cm long, branchlets 
slightly angular, puberulent, heads sessile. Heads ca 3-5 mm 
long, exterior bract elliptic to narrowly ovate, broadest near 
the base, ca 2-4 mm long, glabrous to weakly pilose, margins 
entire to erose, apices acute to subobtuse. Involucres ovate, 

ca 3.5-4 mm long, pilose, margins entire, slightly involute, 
apices obtuse, with a tuft of hair. Corollas salverform, ca 2.5- 
3 mm long, white, sparingly glandular, tube ca 1-1.25 mm long, 
throat ca 1.5-2 mm long, corolla lobes ca 0.5 mm long, triangu- 
lar. Achene ca 1.5 mm long, glandular, smooth, light to dark 
brown, with a darkened ring at summit (near pappus bristles), 
pappus bristles ca 30-35, white, ca 3 mm long, barbellate, 
thickened at tips. 


Holotype: PERU: San Martin: vine to 15 ft. long, fls white, w 
side of Rio Huallaga, s of Shapaja 1-4 km, elev. ca 900 ft., 
July 28-30, 1937, C. M. Belshaw 3153 (F). 


BRAZIL: Rio Acre: Seringal S. Francisco, June 1911, 
E. Ule 9887 (L); PERU: Madre de Dios: Manu, in forest behind 
settlement, August 4, 1973, Robin B. Foster 2467 (F, MCD); San 
Martin: liana, fls white, Juan Jui, Alto Rio Huallaga, alt. ca 
400-800 m, forest, May 1936, Klug 4363 (F); vine to 10 ft. long, 
fls white, w side of Rio Huallaga, s of Shapaja 1-4 km, alt. ca 
900 ft., July 28-30, 1937, C. M. Belshaw 3154 (F, MO, UC). 














Related species include Mikania klugii Robins., M. aquaria 
Robins., M. jelskii Hieron. and M. scabra DC.; all of which have 
Similar inflorescences. However, these species have larger heads 
(7-9 mm), leaves less than 15 cm long, and with the exception of 
M. scabra DC., palmate venation and subcordate to cordate bases. 


Mikania scabra DC. has pinnate venation and rounded leaf-bases, but 
has scabrous upper-leaf surfaces. 


MIKANIA YPACARAYENSIS Holmes & McDaniel, nomen novum 


M. trachypleura Robinson, Contr. Gray Herb. 104: 46. 
1934. 

Type: PARAGUAY: in regione lacus Ypacaray, 
Hassler 12600 (GH, holotype, L, MO). 
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Regrettably Mikania trachypleura is based on a monstrosity 
and thus according to the International Code must be rejected. 
The holotype and isotypes appear to have diseased inflorescences. 
A "head" has 2-4 bracts inclosing 1-3 short pedicels which in 
turn have 2-4 bracts at their summit. This is repeated 3-4 times. 
At the ultimate segment a corolla-like structure is discernible, 
having 4 lobes, 2 of which appear to be anther-like structures, 
the other two stigma-like. No achene or pappus is evident. 


Type: PARAGUAY: in regione lacus Ypacaray, April 1913, E. 
Hassler 12176 (GH, holotype, L, MO). 


ARGENTINA: Chaco: Colonia Benitez, June 5, 1932, A. G. 
Schulz 205 (GH); Corrientes: April 1925, W. Lossen 595 (GH, MO); 
BRAZIL: Indefinite: Sello s.n. (GH); Minas Geraes: Lagoa Santa, 
Eug. Warming s.n. (GH); Sao Paulo: Bury, March 21, 1918, J. Gomes 
1685 (GH); Butantan, April 17, 1917, F. C. Hoehne 52 (GH) ; 
feuchtes campo, Sao Caetano-Ypiranga, “March 28, 1914, A. C. Brade 
7092 (GH); Horto, March 3, 1901, collector unknown (GH) ; Itu, 
Russel 359 (GH); Limeira, April 18, 1945, J. de Lima 52471 (MO); 
Ypiranga, April 1901, Luederwaldt 217 (GH). 





This is a vigorous, mostly herbaceous twiner of central 
and southern Brazil and neighboring Paraguay and Argentina. 
Diagnostic characters that separate this species from others are 
its softly and usually densely pilose stem, linear to lanceolate 
phyllaries with attenuate apices, the outer two phyllaries being 
loosely villulose and the upward serrulate to ciliolate ribs of 
the achenes. 
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THE SOUTH AMERICAN DISTRIBUTION OF THE MEMECYLEAE 
(MELASTOMATACEAE) IN RELATION TO THE GUIANA AREA 
AND TO THE QUESTION OF FOREST REFUGES IN AMAZONIA 


Thomas Morley 
Department of Botany, University of Minnesota, Minneapolis, 55108 


ABSTRACT 


Distribution patterns in the tribe Memecyleae show only one 
major center of differentiation in or immediately adjacent 
to Amazonia, in the northeastern Guianas and nearby Amapa. 
Six examples in Mouriri involving eight species illustrate 
different degrees of differentiation related to this region. 
Three of the examples are clinal, all with the most specia- 
lized members of the cline occurring in or near the Guianas. 
It seems possible to account for all but one of these dis- 
tributions largely on the basis of present conditions, al- 
though with some difficulty; the explanation of the excep- 
tional case appears to require moister conditions in the 
past and that of the others is facilitated by theorizing 
slightly drier conditions of the near past and moister con- 
ditions at some other time. The moister conditions may have 
been related to the proposed interglacial ocean embayment of 
the Amazon Valley. Habitat preferences and tolerance ranges 
are probably factors. Distribution patterns do not provide 
strong evidence for proposed past forest refuges in the rest 
of Amazonia. The patterns strongly reflect sharp differen- 
ces in present conditions such as those at the more or less 
isolated relatively moist forests of north coastal Venezue- 
la, coastal Colombia, and coastal southeast Brazil, as well 
as the coastal Guianas, but not lesser differences like the 
rainfall maxima of west and southwest Amazonia. 


The tribe Memecyleae of the Melastomataceae is a group of tropi- 
cal trees, rarely low and shrubby, which includes the two genera 
Mouriri Aublet, with 75 species, and Votomita Aublet, with six 
(Morley, in press). In South America the tribe ranges from Col- 
ombia south to Bolivia on the west and to Santa Catarina, Brazil, 
on the east, covering much of the northern 3/5 of the continent. 
Specific and subspecific differentiation across the area can be 
shown in some instances to be related to existing climatic zones, 
certain of which correspond to forest refuges postulated for tro- 
pical South America by Haffer (1969, 1974), Vanzolini (1970), 
Vanzolini and Williams (1970), Prance (1973), and others. 
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The distribution pattern most often repeated and presenting 
the most striking examples of subspecific differentiation is one 
in which plants of the Guianas differ from their relatives to the 
west and south. More specifically the area concerned includes 
north Surinam, northeast French Guiana, and nearby parts of Amapa 
of Brazil, where the annual rainfall is 2000-3000 mm or more. 
Westward from here the rainfall drops to 1500 mm or less ina 
relatively dry region, then increases again to 2000 mm and more. 
Six different examples in Mouriri involving eight species illus- 
trate differentiation related to these regions, and tell us that 
the latter have been a major factor in the recent evolution of 
these groups. 


Different degrees of divergence have occurred in the differ- 
ent examples. Specific differentiation is exemplified by two 
pairs of closely related species (fig. 1): (1) M. crassifolia Sa- 
got of north Surinam, northeast French Guiana, and Amapa and 
northeast Para of Brazil, and M. ficoides Morley of the Manaus 
area in Amazonas, Brazil and in south Amazonas, Venezuela; and 
(2) M. dumetosa Cogniaux of northeast French Guiana and nearby 
Amapa, east Para, and northwest Maranhao in Brazil, and M. den- 
sifoliata Ducke of the northeast quarter of Amazonas, Brazil, — 
adjacent Para, and central Roraima. Both pairs have similar dis- 
tributions, and interestingly enough both belong to the same 
well-defined section of Mouriri, Cyrtotheca. 


The two regions occupied correspond very roughly to two of 
the forest refuges postulated by Prance, the Manaus and the Gui- 
ana, but extend far out of them and in fact scarcely enter the 
Guiana refuge as shown. The southeast parts of the ranges of 
M. crassifolia and M. dumetosa, from Amapa into northeast Para 
and northwest Maranhao, do not coincide with the center of diff- 
erentiation strongly suggested by the following examples; if 
there was an ocean embayment up the Amazon Valley during the in- 
terglacials as has been proposed then it is probable that these 
species were restricted to the northwest during the latest inun- 
dation and migrated southeastward later. 


In the first pair of species, M. crassifolia and M. ficoi- 
des, divergence into well-defined species has occurred. Mouriri 
dumetosa and M. densifoliata are not so well distinguished but 
have been retained as species in the absence of more definitive 
information on their relations. Mouriri densifoliata has a some- 
what broader known distribution than M. ficoides, the correspond- 
ing member of the other pair, and moves east of the 2000 mm line 
on the Amazon, but seems essentially like the latter species in 
distribution. It seems likely, therefore, that climatic isola- 
tion has been largely responsible for the divergence of the mem- 
bers of these pairs, whether isolated under present conditions 
or modified ones of the past. 





1975 Morley, Distribution of the Memecyleae 281 


Differentiation within a species into two slightly variant 
but widely separated populations is found in M. oligantha Pilger, 
which occurs in western Amazonia and in Amapé and French Guiana 
(fig. 2). Despite the great gap in distribution, known differen- 
ces between plants from the two regions are very small. At pres- 
ent the only differences I find are in anther size and shape. 
Anthers from the east are 2.4-3.7 mm long, while those from the 
west are 3.1-4.4 mm long, with slight accompanying differences in 
form and position of parts, by themselves insufficient evidence 
for the recognition of two taxa. The possibility remains that 
further collecting will decrease or fill the gap, or that differ- 
ences will be found in the fruits or seeds. Mature fruits are 
known only from Amapd at present. If the two populations should 
later prove to be separate species, they will almost certainly be 
a very closely related pair. 


Clinal gradation between the Guiana area and territories to 
to the west and south is found in three widespread species, M. 
grandiflora, M. vernicosa, and M. guianensis; these will be dis- 
cussed in turn. Mouriri grandiflora DC. (fig. 3) is found from 
the upper Orinoco drainage in Colombia and Venezuela through the 
three Guianas where it is common, through the western Amazon 
drainage down to Bolivia, and in Amazonas, the northern 2/3 of 
Pard, the north tip of Goids, and Amapdé of Brazil. In this spe- 
cies, stomatal crypts are the primary clinal character involved. 
The crypts are most often present in the east and northeast parts 
of the range, and are almost completely lacking along the western 
periphery; a gradient appears to be present from one region to 
the other, although with a relatively sharp break between Para 
and Amazonas in Brazil. Pieces of leaves of 46 collections were 
cleared, stained, and mounted for microscopic examination, while 
leaves of 41 more were examined under high magnification without 
clearing and staining; the latter method is nearly as reliable as 
the former. In the three Guianas, crypts were present in all of 
the 19 collections checked; in nearby Amapa, Brazil, five of the 
collections examined had crypts, six did not. In Para, 21 coll- 
ections showed crypts and three did not. A single collection 
from extreme northern Goids had crypts. In Amazonas, on the 
other hand, five collections showed crypts and nine did not. In 
Acre and in Bolivia, Peru, Colombia, and Venezuela three speci- 
mens were with crypts and twelve without. 


In seeking an explanation of this distribution we can com- 
pare it with the climatic zonation. The rainfall map of Reinke 
(1962) as adapted in Haffer (1969) and Prance (1973) shows a 
broad relatively dry zone across the western half of Pard and ex- 
treme eastern Amazonas, grading to the east and west into moister 
areas, and extending northwest into Venezuela, touching western 
Guyana. In so far as the dry region sweeps across east of the 
center of Amazonia, and crypts are most common in the east, there 
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is a very general conformation with the expectation that crypts 
would be developed in drier areas as a mechanism to reduce water 
loss. However, a major contradiction exists in the prevalence of 
crypts in Surinam and French Guiana, from whence came most of the 
Guiana collections, and in Amapd and eastern Para, all part of a 
wet region. It appears as if the crypts had originally developed 
in the dry zone and spread, through introgression, into adjacent 
moister areas; expansion and contraction of the dry area with 
climatic change (Haffer, loc. cit.) may have played a part. The 
similarity of this distribution pattern to the two following 
clines, which focus on French Guiana, is suggestive, but the two 
Situations do not seem to be quite the same, although some of the 
same factors may be involved. The occurrence of two dry seasons 
in much of the Guianas could be a factor; however, the total 
rainfall of most of the area is relatively high. A more complete 
study with a more detailed rainfall map is needed. 


A papillose under surface of the leaf also correlates with 
distribution in this species, but in this case the character is 
only western. Six collections exhibit a papillose surface, and 
these come from Amazonas in Colombia, Loreto in Peru, and western 
Amazonas in Brazil. The functional significance of this surface 
if any is unknown. 


Mouriri vernicosa Naudin (fig. 4) is not as widespread as 
the preceding species, ranging from the upper-middle Orinoco 
south to Vaupés in Colombia and to the Amazon in Amazonas, Bra- 
zil, and east to the Guianas and northwest Maranhao and up the 
Tocantins to 69 S. The clinal variant here is the form of the 
fruit, specifically the ribbing of its outer wall. In French 
Guiana the fruits have nine or ten very prominent ribs extending 
the whole length of the fruit, a form which can only be regarded 
as highly modified. Away from that country, however, the ribs 
tend to be less prominent, are often fewer, and may extend only 
part of the way toward the apex from the base, being scarcely 
noticeable in some cases. The limited information presently 
available suggests that the situation is clinal, with the ribb- 
ing becoming less pronounced as one goes farther from French 
Guiana. 


In a collection from the Rio Xingu, for example, ca. 770 km 
from Cayenne, the ribs are small and narrow; five or six of them 
reach the apex but the others become indistinct ca. 3/4 of the 
way up. In another plant from the Rio Tocantins ca. 1050 km 
from Cayenne, the fruits which were unfortunately immature 
showed ridges only on the lower 1/3 of the fruit. The immature 
fruits of still another collection from Venezuela ca. 1650 km 
from Cayenne had indistinct ridges, apparently present on the 
lower 1/3. In another plant from the upper Rio Negro of Brazil 
ca. 1700 km from Cayenne, only three ridges can be found on the 
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fruit, low and narrow, running ca. 3/4 of the way to the apex. 
And the fruits of a collection from Amazonas in Colombia, ca. 
2000 km from Cayenne, have ten very low ridges visible 3/4 of the 
way to the apex. Immature fruits from French Guiana show ridges 
as distinct as on the ripe fruit, therefore the ridging of other 
immature fruits should be at least somewhat indicative of the 
form of the mature fruit. The French Guiana fruits are so dis- 
tinctive that one wonders if those plants may represent a separ- 
ate taxon; however, floral characters do not suggest it, and 
fruiting collections are too few to be sure. 


Mouriri guianensis Aublet (fig. 5) is most widespread of 
all, ranging from Trinidad up the Orinoco and south in Brazil 
through the east half of Amazonas as far as the region of Corumba 
jn Mato Grosso, and south through the three Guianas and the cen- 
tral and eastern states of Brazil to Rio de Janeiro. In this 
species a pattern similar to that of M. vernicosa is found but 
involving in this instance leaf and flower characters. The 
leaves are typically ovate to ovate-elliptic and with the lateral 
veins raised and moderately visible when dry. The ovate forms, 
however, are largely restricted to coastal or near-coastal reg- 
ions such as Trinidad, Guyana, Surinam, French Guiana, and Para, 
Ceara, Bahia, and Rio de Janeiro of Brazil (ovate- -elliptic forms 
also occur in these areas). In these regions the lateral veins 
are usually quite conspicuous when dry. At the other extreme, 
elliptic forms occur occasionally in west-central Parad, Amazonas, 
Mato Grosso, and Piaui, and the lateral nerves in these leaves as 
well as in ovate-elliptic leaves of the same regions tend to be 
flat and nearly invisible when dry. Nearly invisible lateral 
nerves have also been seen from Maranhao and Bahia. The petiole, 
another leaf variable, is usually 1.5-3.5 mm long but in west- 
central Para, central Amazonas, and Mato Grosso it may be up to 
4.5 or occasionally 5.0 mm long. 


Of all the variables in this species, the most instructive 
is that of ovary size, as an indication of locule and ovule num- 
ber. The locules and ovules vary respectively from 2-5 and 9-33, 
and the differences are reflected rather accurately in the out- 
side diameter of the ovary. This convenient parameter, when 
measured on dried material, varies from 1.0-2.2 mm. The smallest 
ovaries, and therefore the most reduced and specialized, occur in 
the Guianas, and larger sizes are found as one goes farther away 
from this center, especially toward the interior. The pattern 
resembles that of leaf form and venation and petiole length but 
is more precise. The differences in size appear to be generally 
clinal in nature, although great diversity is found in some reg- 
ions; if sharp breaks exist, I have not found them. French 
Guiana appears to be near the center of size reduction. 
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Specifically, sizes are as follows: French Guiana, 1.0-1.2 
mm (8 collections); Surinam, 1.2-1.3 (2 colls.); Guyana, 1.0-1.8 
(3 colls.); Venezuela, 1.2-1.9 (4 colls.); Trinidad, 1.2 (1 
coll.); in Brazil, Amapd, 1.0-1.2 (1 coll.), Maranhao, 1.3-1.7 
(4 colls.), Piaui, 1.3-1.6 (3 colls.), Ceardé, 1.3-1.8 (3 colls.), 
Bahia, 1.4-1.6 (3 colls.), Minas Gerais, 1.6 (2 colis.), Rio de 
Janeiro, ca. 1.4 (1 coll.), interior Pard, 1.5-2.0 (6 colls.), 
feo er (Rio Branco)-2.2 (3 colls.), Mato Grosso, 1.5-2.0 

colls.). 


In the case of M. grandiflora the primary variable charac- 
ter, presence or absence of stomatal crypts, has as noted an ob- 
vious adaptational value. The region of the crypts' greatest 
concentration may be in the dry zone just west of the Guianas, 
and therefore this cline may not be exactly comparable with the 
other two. The variables in the other two species, fruit form, 
leaf shape, and ovary size, are not plainly adaptational; in both 
cases French Guiana near the coast and probably nearby parts of 
Amapad, Brazil seem to be the center of the most extreme forms. 

It may be relevant that the distribution of the endemic species 
M. francavillana Cogniaux in these countries appears to approxi- 
mate what I judge to be the core of the area of specialization. 
Therefore in all three clines the less specialized forms occur in 
the broad regions away from the Guianas while the most specia- 
lized ones are concentrated in or near the Guianas, a Guiana 
focus. 


In all six examples the coincidence of distribution patterns 

is close at least at the Guiana end and is strong evidence of a 
fundamental basis for all. Prance (1973) has sought further for 
such coincidences, looking particularly for areas of repeated 
endemism, and on the basis of these has proposed sixteen forest 
refuges, eight of them in Amazonia proper. If we examine the 
Memecyleae on this basis we can identify about 30 species of the 
South American rain forest that can be said to have distributions 
sufficiently localized to be possible indicators of points of 
origin. Among these we find an inconsistent fit with the pro- 
posed refuges. Mouriri pseudo-geminata Pittier fits the northern 
Venezuela refuges of Vanzolini, Haffer, and Prance and occurs 
also in Trinidad, while M. rhizophoraefolia (DC.) Triana is found 
in Prance's Imataca refuge as well as in and between the north 
coastal refuges of Venezuela and in Trinidad and Meee (these 
two species are probably not of the true rain forest); M. micran- 
thera Morley and M. pachyphylla Burret fit the Chocd Face of 
Haffer and Prance, and M. angustifolia Spruce ex Triana and M. 

spruceana Morley are close to but not within the Imeri refuge of 
both authors; M. duckeanoides Morley fits the Manaus refuge of 


Prance and M. densifoliata aie and M. froesii Morley are close 


to it; V. plerocarpa (Morley) Morley is close to the Olivenga 
refuge of Prance; V. monadelpha (Ducke) Morley falls within the 
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Belém refuge of both Haffer and Prance, and a closely related but 
unidentified specimen (Stahel 293) comes from the inland Guiana 
refuge; V. orbinaxia Morley fits the Belem refuge of Haffer but 
not of Prance; M. obtusiloba Morley is very close to Prance's 
Belém refuge but not to that of Haffer; and M. arborea Gardner, 
M. doriana Sald. ex Cogn., M. chamissoana Cogn., and probably M. 
bahiensis Morley and M. regeliana Cogn. match the Serra do Mar 
refuges of Miiller (1968), Haffer, and others, simply termed 
"coastal forest" by Prance. Mouriri francavillana Cogn. and V. 
guianensis Aublet are in the Guianas but are near-coastal, not 
well inland where the refuge is eae 7 have been. And M. 
ambiconvexa Morley, M. barinensis (Morley) Morley, M. dimorphan- 
dra Morley, M. eee Spruce ex Tr., M. exadenia Morley, 
M. floribunda Markgraf, M. longifolia (HBK) Morley, M. micradenia 


Ducke, M. monopora Morley, M. tessmannii Markgraf, and M. unci- 
theca Morley and Wurdack, with V. orinocensis Morley, fit none of 
the proposed refuges; all are from central to southwestern to 
western to northwestern Amazonia except for M. longifolia and V. 
orinocensis from southern and west-central Amazonas, Venezuela, 
respectively, and M. barinensis from the western Orinoco drainage 
in Venezuela. All the preceding species are mapped elsewhere 


(Morley, in press). 





The foregoing naturally depends on the adequacy of the plant 
collecting across the region. In spite of the great efforts of 
many dedicated people, these would be the first to admit that 
much remains to be done. Many distributions will be expanded and 
gaps filled in the future. There still exists at present the 
possibility, hopefully remote, that some of the apparent concen- 
trations of species as at Manaus and Belém are only areas of more 
intensive collecting. 


DISCUSSION 


The dominating feature of the distribution patterns of the 
Memecyleae in Amazonia is the Guiana relation, as the six ex- 
amples illustrate. No such consistency over such a wide area in- 
volving so many species occurs elsewhere in the tribe. The for- 
ces responsible for these parallel cases of differentiation are 
not fully clear, but must be related to present or past environ- 
mental or geographic differences. First we must ask, can these 
cases be accounted for on the basis of the present environment, 
without invoking changes of the past? I think it might be poss- 
ible with the exception of M. oligantha, but not without certain 
difficulties. Breadth of environmental tolerance might have been 
a major factor. Those species which can grow with relative free- 
dom in the intervening dry zone as well as in the moist areas on 
both sides develop few or no differences, while species which can 
exist only here and there in the dry belt have restricted gene 
flow between the moist zones so that divergence can take place 
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but without a break in continuity, the result being a cline. 
Other species, with narrow tolerances, can grow only in the moist 
areas; once the gap from one to the other has been bridged by 
long-distance dispersal, differentiation is free to proceed, as 
on islands. If this is a valid explanation then one might expect 
more speciation to occur in groups with moderate to rather narrow 
tolerance ranges than in those with broad tolerances, since 
smaller environmental differences would serve as barriers. Such 
a phenomenon should be more noticeable in broad regions of rela- 
tively slight ecological differences, such as the Amazon basin. 
The requirement of long-distance dispersal (to be discussed be- 
low) in this and the following theory is a drawback of uncertain 
magnitude. 


A somewhat different explanation would be that the various 
taxa prior to differentiation simply had differing habitat re- 
quirements, and that in some cases those habitats occurred with 
varying frequency within the dry zone and in others were lacking. 
Mouriri grandiflora, M. vernicosa, and M. guianensis all grow 
above and below flood level but are often or usually found near 
water, which would make it possible for them to exist in the dry 
zone along streams but with restricted distributions in the gen- 
eral area. The habitat preferences of the other species as giv- 
en by the collectors do not reveal clear-cut differences between 
them and the preceding three. Although M. crassifolia and M. fi- 
coides occur almost entirely in primary forest above flood Tevel, 
M. dumetosa grows above flood level but often at the edge of wa- 
ter, and M. densifoliata and M. oligantha are found both above 
and below flood level. Therefore for the present we must infer 
habitat differences from the distributions. Both habitat diff- 
erences and tolerance ranges may be involved in these varying de- 
grees of differentiation. 


Other less obvious parameters of the environment may of 
course act as driving forces. The abundance of suitable animal 
pollinators may be such a factor, although most Mouriri flowers 
do not appear from their structure at least to require very spe- 
cific pollinators. Type of fruit eater could be another factor. 
Still another might be the occurrence of two dry seasons in much 
of the Guiana region. 


The thesis of climatic change, as outlined by Haffer, would 
appear to provide a ready explanation for these distributions. 
Populations become cut off in the Guiana area by climatic change, 
they diverge, and then after climatic reversal either remain di- 
vergent under present conditions, or if their habitats and toler- 
ance ranges permit re-occupation of the drier zone, they may form 
a clinal continuum through hybridization, providing their genetic 
differentiation has not become too great. To be sure, none of 
the six examples cited illustrates a clear-cut case of apparently 
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"secondary contact", of closely related groups being brought to- 
gether again, although one or more of the clines could have had 
such an origin. However, all could be explained on the basis of 
climatic change, except that the gap between the isolated members 
of the pairs of species would have to be accounted for: the gap 
between M. densifoliata and M. dumetosa, and between M. ficoides 
and M. crassifolia, not to mention the still greater gap between 
the two forms of M. oligantha. The smallest gap is of roughly 
820 km, between M. densifoliata and M. dumetosa. The existence 
of these gaps seems to mean one of two things: either the clima- 
tic reversal is not complete, leaving separated populations stil] 
separate, or these separated populations were produced by long- 
distance dispersal and not by climatic change. Both assume that 
the habitat requirements of the species have not changed signifi- 
cantly from those of the original forms. Since it has been con- 
cluded by some (Haffer 1974, p. 142) that the reversal is com- 
plete, there appears to be a conflict here if climatic change is 
to be invoked. It seems most likely to me that moister condi- 
tions did exist in the past which brought the ancestors of the 
groups concerned closer together, perhaps completely so. 


A third alternative is that the suggested deep ocean embay- 
ment of the interglacial periods may have modified the moisture 
conditions in its vicinity and permitted an approximation of 
currently separated moist zones without an overall climatic 
change, or even in opposition to such a change. 


Such an embayment with locally moist conditions offers the 
most satisfactory solution to the problem presented by M. oligan- 
tha. The difficulty here lies in the great size of the gap be- 
tween the two populations of this species and the fact that the 
plant's large fruits and seeds make long-distance dispersal an 
unlikely event. The fruits are up to 32 mm high and 46 mm thick, 
and the seeds reach 21 mm high, 23 mm wide, and 12 mm thick. 
While generally moister climatic conditions could have brought 
together the ancestors of the two populations, such an explana- 
tion would require a considerable westerly migration of the west- 
ern population, for reasons unknown. The gap would be easily 
accounted for, however, if the ancestors had grown along the edge 
of the proposed embayment, becoming split into two parts as the 
latter withdrew. 


If the embayment theory holds then of course the explana- 
tions of the other plants discussed here would have to be brought 
into agreement with it. 


If, however, a gap narrower than the present one did exist 
at the initiation of the separation of some or all the groups 
concerned, that distance then might have been bridged relatively 
easily by long-distance dispersal. Such dispersal overland can- 
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not be ruled out, with streams, storm winds, and birds, or a com- 
bination of the latter two being the most likely carriers. 
Transport of edible or otherwise useful fruits by natives is ano- 
ther possibility. Fruits in the Memecyleae are berries edible to 
animals (some are eaten by humans) and apparently seed dispersal 
in most cases is by bird; therefore plants of the tribe are logi- 
cal candidates for long-distance dispersal by this means. Long- 
distance flights would seem a very probable phenomenon for for- 
est birds flying over wide expanses of continuous grassland, 

and an unlikely occurrence "but still a possibility for such birds 
flying over broken or continuous forest. 


The same problem of climatic reversal vs. long-distance dis- 
persal applies of course to all of the proposed refuges that are 
presently isolated. Either the climate was more humid than now 
at some time in the past, perhaps before the latest climatic 
fluctuations, thereby greatly reducing the isolation of these 
areas, or long-distance dispersal must have been involved in 
their formation. 


In describing the apparent clinal situation in M. vernicosa 
it was noted that the distinctness of the fruit form in French 
Guiana raised the possibility that plants of that area might 
actually be a separate taxon. The same observation also arouses 
the suspicion that the isolation of the Guiana pocket may once 
have been more complete than it now is, so as to permit such a 
pronounced differentiation to develop. The refuge theory would 
provide that isolation. 


Still unexplained for the three clines would be the occurr- 
ence of their most specialized forms in or near the Guianas. Un- 
known driving forces or not, one would not expect all three ex- 
amples to become modified in the same general direction. If 
there are extreme environmental conditions there now, they are 
not apparent. The implication is that the relatively small size 
of the Guiana pocket has promoted relatively rapid genetic change 
there. The converse of this implication cannot be overlooked, 
namely that while the Guiana pocket was small and promoting rapid 
evolution (and may still be doing so), the rest of the ranges of 
these species was (and is not) divided into similar small areas 
of differentiation; or if it was, most signs of that differentia- 
tion have disappeared, while the Guiana evidence remains. In the 
first three examples of differentiation given above--the two 
pairs of species, and M. oligantha--neither representative, in 
the Guianas or inland, can clearly be said to be more specialized 
than the other. 


To sum up, it seems possible to explain all except one of 
the six examples illustrating the Guiana relation largely on the 
basis of present conditions but only with some strain; the expla- 
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nation of the exceptional case, M. oligantha, appears to require 
moister conditions in the past and that of the others is eased by 
theorizing both slightly drier conditions of the near past to in- 
crease the isolation of the Guiana area and moister conditions at 
some other time to reduce the gap between the Guiana region and 
the moist area west of the intervening dry zone. Moister condi- 
tions may have been related to an interglacial ocean embayment. 
Doubtless habitat preferences and probably tolerance ranges are 
factors in the distributions. 


Therefore the evidence from the Memecyleae indicates only 
One major center of differentiation in or immediately adjacent to 
Amazonia, that of the northeastern Guianas and adjacent Amapa of 
Brazil, with southeasterly extensions in the cases of two spe- 
cies. Coincidence of the various distribution patterns of the 
Memecyleae with the proposed refuges of central, southeastern, 
southern, and western Amazonia sometimes occurs but cannot be 
said to provide strong evidence for the existence of these cen- 
ters. Speciation has been very active in Amazonia but does not 
seem to have been closely associated with a few restricted geo- 
graphic areas. Refuge boundaries may have been obscured by mi- 
grations, of course. Distributions strongly support the well- 
defined non-Amazonian coastal refuges of north Venezuela, Chocé, 
and Serra do Mar, as well as the largely coastal northeast Guiana 
center of the Memecyleae, all more or less isolated under present 
conditions from other relatively moist forest areas of South 
America. Of these the most sharply isolated, Serra do Mar, has 
the most differentiation associated with it, followed by the 
coastal Guianas. The Guiana center is not cut off so completely 
from the Amazonian expanse as are the other coastal centers and 
presumed refuges and consequently it has been possible for the 
described relations to develop. Thus the tribal distribution 
clearly reflects sharp differences in present conditions but not 
lesser ones like the rainfall maxima of west and southwest Ama- 
zonia (below). 


A close association with high rainfall is shown in the Gui- 
ana area. Here the present distributions of M. crassifolia, M. 
dumetosa, the Guiana form of M. oligantha, the endemic M. franca- 
villana, and the extreme forms of M. guianensis are mostly cen- 
tered not in the proposed refuge area, which is inland, but near 
the coast, where the rainfall is now greatest. There is no 
assurance that this high rainfall once existed in the area of the 
proposed refuge, although it may have, especially if the sea en- 
croached to the area's edge. 





This leads to another consideration, that of the present 
rainfall maxima in Amazonia. As is well known, the precipitation 
map of Reinke (1962) as adapted by both Haffer and Prance shows 
only three definite maxima, one in eastern French Guiana and 


adjacent Amapd, Brazil, one in eastern Ecuador, northeast Peru, 
and south Colombia, and one in the middle Madeira, Aripuana, and 
Tapajos drainages. The first is close to the proposed Guiana re- 
fuge, the second is the Napo refuge of Haffer and Prance, and the 
third is the Madeira-Tapajds refuge of Haffer and the Rondonia- 
Aripuana refuge of Prance. However, both Haffer and Prance show 
more than three refuges in Amazonia. Admittedly a detailed know- 
ledge of the rainfall is not to be had at present. Consideration 
of the fact that distribution in plants and animals is not merely 
historical but is controlled by present conditions leads to the 
old question of what the factors are that prevent spreading of 
organisms from their present ranges. Many factors can do so, but 
unless it can be shown that these are related to decreased rain- 
fall or some other drying influence in the surrounding region it 
does not necessarily follow that a localized inhabited zone is a 
probable prior area of residual forest in drier times. Centers 
of distribution and endemism can have other causes than amount of 
moisture. 


In comparing centers of distribution the behavior of the 
particular organism is naturally of importance. Perhaps two 
kinds of animals, differentiated from a common ancestor fol low- 
ing isolation yet retaining the same environmental needs, will on 
meeting again consciously exclude each other from their territor- 
ies and so maintain a clear line of separation. Plants, lacking 
such conscious exclusiveness, will move wherever the environment 
permits. Under the preceding circumstances two plant populations 
would in most cases be expected to intermingle, given enough 
time, permitting the occupation of more territory than in the 
case of the animals. Further, since one would not expect equal 
expansion in all directions from a refuge following climatic re- 
versal, the greater the territory occupied the less likely it is 
that the present center will coincide with that of the refuge. 
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M. guianensis 


NEW COMBINATION IN LASIANTHAEA DC. 


Kenneth M. Becker, The New York Botanical Garden 


This note is presented here to validate publication of a 
name to be used in the Flora of Guatemala (Fieldiana, Botany). 
Complete synonymy will be given in the Flora. 


Lasianthaea fruticosa (L.) K. Becker, comb. nov. 


Bidens fruticosa L. Sp. Pl. 833. 1753 (based on Bidens 
foliis ovatis serratis petiolatis, caule fruticoso. Hort. Cliff. 
399. 1737), not Zexmenia fruticosa Rose, Contr. U. S. Nat. Herb. 
iOS eee: S9i. 


BOOK REVIEW 
Alma L. Moldenke 


"TRICHOMANES, HYMENOPHYLLUM and GENERA HYMENOPHYLLACEARUM" by 
Edwin Bingham Copeland, 581 pp. & 161 plates. Reprint 
edition by Otto Koeltz Science Publishers, Koenigstein 
D-62),, West Germany. 1975. DM 200. 


There certainly can be only too few of these original 
Copeland articles on hymenophyllaceous genera available to 
present day students, teachers and scholars interested in 
these plants, their taxonomy, their habitats, their environ- 
mental associates and effects, etc. Consequently this new, 
neat replication within one volume of these three, thorough, 
well illustrated taxonomic treatments is welcomed. They ap- 
peared first in the Philippine Journal of Science back in 
1933, 1937 and 1939. The original running titles and pagina- 
tion are preserved in this new edition that is limited to 
only 300 copies. 


eat 


ADDITIONAL NOTES ON THE GENUS ACANTHOLIPPIA. IV 


Harold N. Moldenke 


ACANTHOLIPPIA Griseb,. 

Additional & emended bibliography: Fester & Martinuzzi, Anal. 
Asoc. Quimica Arg. 0: 57-59. 1952; Airy Shaw in J. C. Willis, 
Dict. Flow. Pl., ed. 8, 6. 1973; Altschul, Drugs & Foods 2h). 
1973; Hegnauer, Chemotax. Pfl. 6 [Chem. Reihe 21]: 667 & 668. 
1973; Hocking, Excerpt, Bot. A.21: 117. 1973; Barbour, Diaz, & 
Breidenbach, Ecology 55: 1210. 197k; Moldenke, Phytologia 28: 9, 
440, 452, & 506. 1974; Troncoso, Darwiniana 18: 296, 301, 302, 
305, 335, 346—348, & 08, fig. 12. 197). 

Troncoso (197) says that "Algunos especies de Acantholippia 
son estimulantes por los aceites esenciales que contienen". She 
continues: "Acantholippia es muy vecino de Lippia, se diferencia 
principalmente por sus semillas albuminadas y por la corola menos 
zigomorfa, -lobada. En Lippia es marcadamente bilabiada, con 
lébulos desiguales". 


ACANTHOLIPPIA DESERTICOLA (R. A. Phil.) Moldenke 

Additional bibliography: Altschul, Drugs & Foods 2). 1973; 
Hocking, Excerpt. Bot. A.21: 117. 1973; Moldenke, Phytologia 28: 
9. 1975 Troncoso, Darwiniana 18: 346, (3h7], & 408, fig. 12 1— 
n. 197k. 

Additional illustrations: Troncoso, Darwiniana 18: [37], fig. 
12 1—n. 197). 

Hocking (1973) refers to this taxon as a "subspecies". Alt- 
schul (1973) cites T. Meyer 05 fran Argentina and records his 
statement that this plant serves as a stomachic and abortive. 

Additional citations: ARGENTINA: Catamarca: Jorgensen 1736 
(E—823768). 


ACANTHOLIPPIA HASTULATA Griseb. 

Additional & emended bibliography: Fester & Martinuzzi, Anal. 
Asoc. Quimica Arg. hO: 57--59. 1952; Hueck & Seibert in Walter, 
Vegetationsmonog. Einz. Gros. 2a: 65. 1972; Moldenke, Biol. Ab- 
str. 53: 5798. 1972; Moldenke, Phytologia 22: 295-296. 1972; 
Altschul, Drugs & Foods 2h). 1973; Hegnauver, Chemotax. Pfl. 6 
[Chem, Reihe 21]: 668. 1973; Moldenke, Phytologia 28: 9. 197h; 
Troncoso, Darwiniana 18: 346 & 408. 197). 

Emended illustrations: Cabrera, Revist. Invest. Agric. Buenos 
Aires 11: 339, fig. 1. 1957. 

Wangerin (1932) cites the Pereyra (1926) reference as "Public. 
Mus, Hist. Nat. Univ. Tucuman", Klein (1932) abbreviates the 
surname of Hieronymus as "Hieron." Altschul (1973) cites Parodi : 
9709 from Argentina and records his statement that this plant is 


aromatic and is regarded as medicinal in Argentina. Troncoso 
(197) says that "Por el elevado rendimiento de una de estas es- 
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encias, la tuyona, en A. hastulata Gr., se preconiza su industri- 
alizaci6én; esta esencia se utiliza, en el extranjero, en la pre- 
paracién de esencias artificiales de salvia y vermouth." 


ACANTHOLIPPIA RIOJANA (Hieron.) Hieron. & Moldenke 

Additional bibliography: woldenke, Fifth Sum. 1: 19) & 377 
(1971) and 2: 56 & 844. 1971; Moldenke, Biol. Abstr. 53: 5798. 
1972; Moldenke, Ologia 22: 296. 1972; Troncoso, Darwiniana 
1B: 346, [3h7], & h08, fig. 12 a—J. 197h. 

Additional illustrations: Troncoso, Darwiniana 18: [347], fig. 
12 a—j. 1974. 


ACANTHOLIPPIA SERIPHIOIDES (A. Gray) Moldenke 

Additional synonymy: Lippia seriphioides (Mold.) A..Gray ex 
Tétényi, Infraspec. Chem. Taxa Med. Pl. 109, sphalm. 1970. 

Additional bibliography: Covas & Schnack, Revist. Argent. Ag- 
ron. ly: 229. 1917; Fester, Martinuzzi, Retamar, & Ricciardi, Rev. 
Fac. Ings Quim. 2h: 37. 1955; Bolkh., Grif, Matvej., & Zakhar., 
Chrom. Numb. Flow. Pl. 71). 1969; Tétényi, Infraspec. Chem. Taxa 
Med. Pl. 109. 1970; Moldenke, Fifth Sum. 1: 19) & 377 (1971) and 
2: 554, 564, 566, 693, & 84h. 1971; Moldenke, Biol. Abstr. 53: 
5798. 1972; Moldenke, Phytologia 22: 296-297 (1972) and 23: 4433. 
1972; Hegnauer, Chemotax. Pfl. 6 [Chem. Reihe 21]: 668 & 669. 
1973; Barbour, Diaz, & Breidenbach, Ecology 55: 1210. 197k; Tron- 
coso, Darwiniana 18: 36, 348, & 408. 197). 

According to Covas & Schnack (19:7) the chromosome number in 
this species is 36 (x = 9). The corollas are said to have been 
"white" on Krapovickas, Crist6bal, Mroginski, & Fernandez 22320 & 
22436. They found the plant in flower in October and November. 

Barbour and his associates (197) report that this plant forms 
0.8 percent of the groundcover in Larrea associations in Mendoza. 
Troncoso (197) cites Krisbohm 211 from Chubut in the San Isidro 
herbarium. ae 

Additional citations: ARGENTINA: Buenos Aires: Cabrera & Fabris 
1652 (Ws). La Pampa: Krapovickas, Cristébal, inski, & Fer- 
nandez 22320 (ld). Rfo Negro: Krapovickas, Cristébal, Mroginski, 
& Fernandez 2236 (Ld). 


ACANTHOLIPPIA TRIFIDA (C. Gay) Moldenke 

Additional synonymy: Acantholippia trifida Clos ex Troncoso, 
Darwiniana 18: 348. 197). 

Additional bibliography: Reiche & Phil., Fl. Chil. 5: 298—300. 
1910; Moldenke, Fifth Summ. 1: 191 & 387 (1971) and 2: 555, 557, 
567, & 844. 1971; Moldenke, Biol. Abstr. 53: 5798. 1972; Moldenke, 
Phytologia 22: 297--298. 1972; Hegnauer, Chemotax. Pfl. 6 [Chem. 
Reihe 21]: 668. 1973; Hocking, Excerpt. Bot. A.21: 117. 1973; 
Moldenke, Phytologia 28: lO & 452. 1974; Troncoso, Darwiniana 

Hocking (1973) refers to this taxon as a "subspecies". Gay 
(189) says of it "Arbusto que se cria en la provincia de Copiapo 
y que podria ser de alguna utilidad por su mucha fragrancia, lo 
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mismo que las Lippia chilensis [Aloysia salviaefolia (Hook. & 
Arn.) Moldenke] y citriodora [A. triphylla (L'Hér.) Britton], con 
las cuales forma un grupo perfectamente caracterizado por su 
traza y la forma de la flor y sobretodo del cAliz." 

Troncoso (1974) cites Geisse s.n. [Quebrada de Puquios; Herb. 
Inst. Darwinion 3523] from Atacama, Chile, and Werdermann 18h 
from Coquimbo, also in the Darwinion herbariun. 


ADDITIONAL NOTES ON THE GENUS CITHAREXYLUM. VI 
Harold N. Moldenke 


CITHAREXYLUM B,. Juss. 

Additional & emended synonymy: Citharexylon B. Jaws ex L., 
Gen. Pl., ed. 5, imp. 1, 273. 1754. Citharaexylon Adans., Fam. 
Pl. 2: 200; 1763. Citharexyllum Scop., Introd. Hist. Nat. 169. 
1777. Citharexylvm B. Juss. ex Reichard in L., Gen. Pl., ed. 8, 
315. 1778. Rauwolfia Rufz & Pav., Pl. Peruv. & Chil. 2: 26, pl. 
152. 1799 [not Rauwolfia L., 1913, nor Rauvolfia L., 1966, nor 
Rauvolfia Plum., 1737 & 1753]. Cytharexylon Bat Batsch, Tabl. Aff. 
Reg. Veg. 193. 1802. Scleroon Benth. ex Lindl., Bot. Reg. 29: 
Misc. 65—66. 183. Citherexylum Roys, Ethno-bot. Maya 28), & 
319, sphalm. 1931. Merexylon Zucc. ex Moldenke, Phytologia 6: 
243, in syn. 1958. Turncasa Rufz & Pav. ex Moldenke, Phytologia 
6: 243, in syn. 1958. Citharerexilon Cham. ex Moldenke, Phyto- 
logia 6: 23, in syn. 1958. Cytarexilon Sessé & Moc. ex Molden- 
ke, Phytologia 6: 23, in syn. 1958. Cytharexyllum Mill. ex Mol- 
denke, Phytologia 6: 243, in syn. 1958. Citharoxylum Mill. ex 
Moldenke, Résumé 259, in syn. 1969. Cytharexylum Jacq. apud 
Airy Shaw in J. C. Willis, Dict. Flow. Pl., ed. 7, 326, in syn. 
1966. Scleroon Benth. apud Airy Shaw in J. C. Willis, Dict. 
Flow. Pl., ed. 7, 1021, in syn. 1966. Citherexylum Uphof, Dict. 
Econ. Pl., ed. 2, a8 sphalm. 1968; Moldenke, Fifth Summ, 1: 
438, in syn. 1971. Citharecylum Jacq. ex Uphof, Dict. Econ. 
Pl., ed. 2, 133, sphalm. 138; Moldenke, Fifth Sum. 1: 27, in 
syn. 197. Citerexylum Uphof, Dict. Econ. Pl., ed. 2, 55h, 
sphalm. 1968; Moldenke, Fifth Summ. 1: 27, in syn. 1971 
Citahrexylum Mold. ex Troncoso, Darwiniana 16: 626, sphalm. 
1971. Citharexylem Altschul, Drugs & Foods 245, sphalm. 1973. 
Cytarexylun Moldenke, Phytologia 26: 372, in syn. 1973. 
Citarexylium Shah, in herb, Sitharexylon Garcia-Barriga, in 
herb. 

Additional & emended bibliography: L., Gen. Pl., ed. h, 430 & 
[47] (1752) and ed. 5, imp. 1, 273. 1754; P. Browne in Sloane, 
Civil & Nat. Hist. Jamaic., ed. 1, 264-265, pl. 26, fig. 2. 
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17563; L., Gene Pl., ed. 5, imp. 2, 273 (1760) and ed. 6, 314 & 
[586 e 176); Le Syst. Nat., ed. 135 16. 1770; [Retz], Nom. 
Bot. 151 & (283). 1772; Planer, Gatt. Pfl. 2: 553 & 1056. 1775; 
Scop., Introd. Hist. Nat. 169. 1777; Reichard in L., Gen. Pl., 
ed. 8, 315 & ind. 1778; Scop., Fund. Bot., ed. 1, 69. 1783; P. 
Browne in Sloane, Civil & Nat. Hist. Jamaic., ed. 2, 264—265, 
pl. 28, fig. 2. 1789; J. F. Gmel. in L., Syst. Nat., ed. 13, imp. 
1, 2: 890 & 942—9),3. 1789; A. L. Juss., Gen. Pl., ed. 1, 108 & 
119—123. 1789; F. Hernandez, Hist. Pl. Nuev. Espafi., ed. 1, 1: 
384—385 (1790) and 3: 487. 1790; Schreb. in L., Gen. Pl., ed. 8 
[=9], 2: 411 & 849. 1791; Haenke in L., Gen. Pl., ed. 8 [#10], 2: 
555-556 & 793. 1791; J. F. Gmel. in L., Syst. Nat., ed. 13, imp. 
2, 2: 890 & 942--943. 1796; Raeusch., Nom. Bot., ed. 3, 173 & 382. 
1797; Batsch, Tabl. Aff. Reg. Veg. 193. 1802; Desf., Tabl. Ecol. 
Bot., ed. 1, 54. 180); Willd., Emm, Pl. Hort. Berol. 2: 69-650. 
1809; Desf., Tabl. ficol. Bot., ed. 2, 65. 1815; H.B.K., Nov. Gen. 
& Sp. Pl., ed. folio, 2: 207--209 (1817) and ed. quarto, 2: 256— 
258. 1818; Roem. & Schult., Syst. Veg. 4: 805. 1818; Pers., Sp. 
Pl. 3: 356—357. 1819; J. E. Sm., Gramm. Bot. 98 & 222. 1821; 
Brongn., Mem. Rhamnac. 59. 1826; Brongn., Ann. Sci. Nat. Paris, 
ser. 1, 10: 366. 1827; Bischoff, Handb. Bot, Term. 1: Erk. Taf. 
32, pl. hO, fig. 1718a. 1830; D. Dietr., Syn. Pl. 1: 630. 1839; 
Lindl., Bot. Reg. 29: Misc. 65—66. 183; D. Dietr., Syn. Pl. 3: 
371. 1843; Voigt, Hort. Suburb. Calc. 73. 1845; Benth., Bot. 
Voy. Sulphur 15). 1846; Bischoff, Organ. Syst. Art. Regist. 13. 
181195 Schnitzl., Icon. Fam. Nat. Reg. Veg. 137. 1856; Miers, Ann. 
& Mag. Nat. Hist., ser. 3, 5: 216 (1860) and ser. 3, 6: 12-13. 
1860; Bocq., Rev. Verdénac. 8, 16, 37, 38, 46—l8, & 77 [thesis]. 
1862; Bocq., Adansonia, ser. 1, 2: 85, 88, 89, 96, 105, 109, 117, 
118, 123, 126—128, 130, 131, 135, 136, 142, 142, 145—147, 152, 
154, 157, & 160 (1862) and ser. 1, 3: 180, 182—185, 194, 197, & 
222—-22h, pl. 13. 1863; T. S. Brandeg., Proc. Calif. Acad. Sci., 
ser. 2, 3: 163. 1863; A. Wood, Am. Bot. & Flor., ed. 1, imp. 1, 
235 & 377 (1870), ed. 1, imp. 2, 235 & 29 (1871), ed. 1, imp. 3, 
235 & 29 (1872), ed. 1, imp. , 235 & 29 (1873), ed. 1, imp. 5, 
235 & 29 (1874), and ed. 1, imp. 6, 235 & 29. 1875; Hemsl. in 
Godman & Salvin, Biol. Cent.-Am. Bot. 2: 426 & 536-537. 1882: 
Vesque, Ann. Sci. Nat. Paris, ser. 7, 1: 336 & 339—33, pl. 15, 
fig. 6. 1885; Balf. f., Bot. Socotra 23 & 417. 1888; 0. R. Wil- 
lis in A. Wood, Am. Bot. & Flor., ed. 2, 235 & 29. 1889; Kuntze, 
Rev. Gen. Pl. 2: 50. 1891; Gaill., Genre Meliola 9. 1892; 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 549--550, 58h, 
Boh, & 823 (1893), imp. 1, 2: 130 (1894), and imp. 1, 2: 856. 
1895; Solered., Syst. Anat. Dicot. 712, 715, & 716. 1899; W. E. 
Broadway, Gard. Chron., ser. 3, 30: 473. 1901; Durand & Jacks., 
Ind. Kew. Suppl. 1, imp. 1, 50. 1901; Barnhart, Bull. Torrey Bot. 
Club 29: 590. 1902; Durand & Jacks., Ind. Kew. Suppl. 1, imp. l, 
187. 1902; Briq. in Chod. & Hassl., Bull. Herb. Boiss., ser. 2, 
4: 1166. 190); Briq. in Chod. & Hassl., Plant. Hassler. 2: 502. 
190); Dalla Torre & Harms, Gen. Siphonog., imp. 1, 31. 190); T. 
Peckolt, Bericht. Deutsch. Pharm. Gesell. 14: 475. 190h; C. S. 
Sarg., Man. Trees N. Am., ed. 1, 787-—-789 & 820. 1905; Cooke, Fl. 
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Presid, Bombay, ed. 1, 3: 437. 1906; Durand & Jacks., Ind. Kew. 
Suppl. 1, imp. 1, 96. 1906; D. H. Scott in Solered., Syst. Anat. 
Dicot., transl. Boodle & Fritsch, 1: 630, 631, 633, & 63h. 1908; 
Solered., Syst. Anat. Dicot. Erginz. 255. 1908; A. R. Northrop in 
J. I. Northrop, Naturalist in Bahamas 180 & 20). 1910; Venturi & 
Lillo, Contrib. Conoc. Arb. Argent. 104. 1910; Woodrow, Gard. 
Trop., ed. 6, 436. 1910; Goyena, Fl. Nicarag. 1: 563--564. 1911; 
Theiss. & Syd., Ann. Mycol. 15: 461. 1917; Bres., Annal. Mycol. 
18: 28. 1920; Haines, Bot. Bihar & Orissa : 70 & 708. 1922; 
Loes. in Fedde, Repert. Spec. Nov. 18: 355. 1922; C. S. Sarg., 
Man. Trees N. Am., ed. 2, imp. 1, 864-865 & 901, fig. 76h. 1922; 
Pittier, Contrib. Fl. Venez. [Arbol. & Arbust. Nuev. Venez.] 2— 
43. 1923; Wangerin in Just, Bot. Jahresber. 51 (1): 555 [521]. 
1923; Hérissey, Compt. Rend. Acad. Sci. Paris 179: 119-120. 
192); Parker, Forest Fl. Punj., ed. 2, 405. 192); Hérissey, Bull. 
Soc. Chim. Biol. 7: 195--201. 1925; Hérissey, Chem. Abstr. 19: 
843. 1925; Hérissey, Journ. Pharm. & Chim., ser. 8, 1: 208--215. 
1925; Wangerin in Just, Bot. Jahresber. 53 (2): 645. 1925; Pit- 
tier, Man. Pl. Usuel. Venez. 326, 386, & 423. 19263; C. S. Sarge, 
Man. Trees N. Am., ed. 2, imp. 2, 864--865 & 901. 1926; Wangerin 
in Just, Bot. Jahresber. 6 (1): 717. 1926; Stev., Ann. Mycol. 
Berlin 25: 66. 19273 Toro, Mycologia 19: 73. 1927; Petrak in 
Just, Bot. Jahresber. 48 (2): 238. 1930; P. C. Standl., Field 
Mus. Publ. Bot. 3: 00 (1930) and 8: 39--l,0. 1930; Wangerin in 
Just, Bot. Jahresber. 50 (1): 289. 1930; Weberbauer, Field Mus. 
Publ. Bot. 8: 8}. 1930; Roys, Ethno-bot. Maya [Tulare Univ. Mid. 
Am. Res, Ser. Publ. 2:} 249, 28h, & 319. 1931; Bonstedt, Pareys 
Blumengartn., ed. 1, 277. 1932; Fedde & Schust. in Just, Bot. 
Jahresber. 53 (1): 1071 [1053]. 1932; G. Klein, Handb. Pflanzen- 
anal. 3 (2): 122). 1932; C. L. Hitchc., Ann. Mo. Bot. Gard. 19: 
191, 331, 343, 353, & 364, pl. 13, fig. 7--10, & pl. 19, fig. 
22--2. 1932; Wilder, Frag. Path 206 & 386. 1932; Fedde in Just, 
Bot. Jahresber. 50 (1): 676 (1932) and 51 (2): 275. 1933; C. S. 
Sarg,, Man. Trees N. Am., ed. 2, imp. 3, 864-865 & 901. 19335 
Crevost & Pételot, Bull. Econ. Indochin. 37: 1289. 193k; Molden- 
ke, Brittonia 1: 364 & 432. 193k; P. C. Standl., Trop. Woods 37: 
37. 1934; Anon., Ind. Sem. Ofr. Canje Jard. Bot. Montev. 3. 
1935; Makins, Ident. Trees & Shrubs 89 & 258, fig. 77 C. 1936; 
Navarro Haydon, Arb. Ornament. Puerto Rico 11. 1936; Moldenke, 
Revist. Sudam, Bot. : 15. 1937; Fedde & Schust. in Just, Bot. 
Jahresber. 57 (2): 401 (1938) and 58 (2): 329. 1938; A. W. Hill, 
Ind. Kew, Suppl. 9: 6 & 67. 1938; Wangerin in Just, Bot. Jahres- 
ber. 58 (1): 845 [275]. 1938; Fedde in Just, Bot. Jahresber. 57 
(2): 749 (1938) and 58 (2): 514. 1939; Tharp, Veg. Tex. 67. 
1939; Seaver & Waterston, Mycologia 32: 00. 1940; Durand & 
Jacks., Ind. Kew. Suppl. 1, imp. 2, 50, 187, & 496. 191; Fedde 
& Schust. in Just, Bot. Jahresber. 60 (2): 568, 571, & 57h. 
1941; Wangerin & Krause in Just, Bot. Jahresber. 60 (1): 669 & 
753. 1941; Seaver & Waterston, Mycologia 34: 521 & 423. 19h2; 
Shreve, Bot. Rev. 8: 22). 1942; F. Hernandez, Hist. Pl. Nuev. 
Espafl., ed. 2, 2: 573-57 & 671. 1943; Santos Biloni, Suelo 
Argent. 3: 663 & 679. 1944; Whetzel, Mycologia 37: 710. 19h5; 
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Jacks in Hook. fe & Jacks., Ind. Kew., imp. 2, Ls 549--550, 58h, 
80h, & 823 (1946) and imp. 2, 2: 130 & 856. 196; A. C. Martin, 
Am. Midl. Nat. 36: 608 & 651. 196; West & Arnold, Nat. Trees Fla. 
191. 1946; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. ), 86)—365 
& 901. 1919; Metcalfe & Chalk, Anat. Dicot. 1031--1033, 1035— 
1037, 1040, & 10k1. 1950; Reitz, Rodriguesia 13: 271, 273, & 285. 
1950; LaMotte, Geol. Soc. Am. Mem. 51: [Cat. Cenoz. Pl. N. Am.] 
127 & 377. 1952; V. S. Rao, Journ. Indian Bot. Soc. 31: [297], 
303--[305], & 311--313, fig. 28--32. 1952; Cabrera, Man. Fl. Al- 
red. Buenos Aires 390 & 391, fig. 145. 1953; Douin, Ann. Univ. 
Lyon, ser. 3, C.8: 82. 195); Rambo, Sellowia 6: 59, 60, 8), & 153 
(1951,) and 7: 260 & 288. 1956; Parker, Forest Fl. Punjab, ed. 3, 
577. 1956; Hansford, Sydowia 10: 8 & 61. 1957; Veloso & Klein, 
Sellowia 8: 150--151, betw. 156 & 157, 182, & 220. 1957; Anon., 
Us Ss Dept. Agr. Bot. Subj, Index 15: 14354 & 14355. 1958; Cooke, 
Fl. Presid. Bombay, ed. 2, imp. 1, 2: 518. 1958; Cuatrecasas, 
Revist. Acad. Colomb. Cienc. 10: 235. 1958; R. C. Foster, Con- 
trib. Gray Herb. 184: 169. 1958; R. T. Moore, Mycologia 50: 691. 
1958; H. St. John, Nomencl., Pl. 123. 1958; Cain, Man. Veg. Anal., 
imp. 1, 226 & 242. 1959; R. M. Carleton, Ind. Common Names Herb. 
Pl., imp. 1, 88. 1959; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 
3, 50, 187, & 496. 1959; Hocking, Excerpt. Bot. Ael: 1,29. 19595 
Veloso & Klein, Sellowia 10: betw. 76 & 77, 99, & 105. 1959; Bul- 
lock, Taxon 9: 99. 1960; Emberger in Chadefaud & Emberger, Trait. 
Bot. 2: 829 & 831. 1960; Jacks. in Hook. f. & Jacks., Ind. Kew., 
imp. 3, 1: 549—550, 58h, 80h, & 823 (1960) and imp. 3, 2: 130 & 
856. 1960; J. F. Macbr., Field Mus. Publ. Bot. 13 (5): 611, 667— 
681, & 688. 1960; Hansford, Sydowia Ann. Myc., ser. 2, Beih. 2: 
685 & 686. 1961; Moldenke, Phytologia 7: 429-30. 1961; C. S. 
Sarg., Man. Trees N. Am., ed. 2, imp. 5, 864—865 & 901. 1961; 
Burkart, Excerpt. Bot. A.5: 586. 1962; R. M. Carleton, Ind. Com- 
mon Names Herb. Pl., imp. 2, 88. 1962; Hocking, Excerpt. Bot. 
A.5: 43-5. 1962; J. F. Morton, Wild Pl. Surviv. S. Fla. 32. 
1962; Veillon, Revist. Forest. Venez. 5: 67. 1962; Dalla Torre & 
Harms, Gen. Siphonog., imp. 2, 31. 1963; J. K. Maheshwari, Fl. 
Delhi 275 & 278. 1963; Moldenke, Phytologia 9: 98--99. 1963; 
Veloso & Klein, Sellowia 15: 102 & 107. 1963; Feng & al., Journ. 
Pharm. Pharmacol. 16: 115-117. 196; Hocking, Excerpt. Bot. A. 
7: 454. 1964; Little & Wadsworth, Common Trees P. R. [U. S. Dept. 
Agr. Handb. 249:] 476 & 478-81, fig. 226 & 227. 1964; Melchior 
in Engl., Syllab. Pflanzenfam., ed. 12, 2: 437 & 38. 196; P. 
K. K. Nair, Journ. Indian Bot. Soc. 43: 18). 1964; Puri, Jain 
Mukerjee, Sarup, & Kotwal, Rec. Bot. Surv. India 19: 108, 196k; 
Reitz & Klein, Sellowia 16: ll. 1964; Santapau, Excerpt. Bot. 
A.7: 16. 1964; Angely, Fl. Anal. Paran., ed. 1, 578. 1965; F. A. 
Barkley, List Ord. Fam. Anthoph. 75 & 153. 1965; Chopra, Badh- 
war, & Ghosh, Poison. Pl. India 2: 69. 1965; Espinal T., Vis. 
Ecolog. Dept. Valle 39 & 81. 1965; Harrar in C. S. Sarg., Man. 
Trees N. Am., ed. 2, imp. 6, 2: 920, 925, & 927. 19655 D. Re 
Harris, Univ. Calif. Publ. Geogr. 18: [Pl. Anim. & Man Outer 
Leeward Isls.) 28, 2, hh, & 151--153. 1965; Maheshwari & Singh, 
Dict. Econ. Pl. India 2. 1965; C. S. Sarg., Man. Trees N. Am., 
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ed. 2, imp. 6, 86-865 & 901, fig. 764. 1965; Saenz R., Revist. 
Biol. Trop. 13: 211. 1965; Troncoso in Cabrera, Fl. Prov. Buenos 
Aires 5: 123 & 147. 1965; Airy Shaw in J. C. Willis, Dict. Flow. 
Pl., ed. 7, 250, 326, 512, 95h, 1021, & 1176. 1966; Burkill, 
Dict. Econ, Prod. Malay Penins. 1: 567. 1966; Datta & Majumdar, 
Bull. Bot. Soc. Bengal 20: 102. 1966; J. Gémez, Biota 6: 103, 10h, 
107, 11h, & 119. 1966; Gémez Pompa, Estud. Bot. Reg. Misantla 93. 
1966; Nair, Essent. Palynol. 50. 1966; S. V. Ramaswami, Stud. 
Flow. Pl. Bangalore [thesis] xxv, 1023--102h, & 1390. 1966; J. A. 
Steyerm., Act. Bot. Venez. 1: 184. 1966; G. Taylor, Ind. Kew. 
Suppl. 133 Sik 1966; Anon., Assoc. Etud. Tax. Fl. Afr. Trop. In- 
dex 1966: 56. 1967; Anon., Dict. Cat. Natl. Agric. Lib. 13: 732. 
1967; Berhaut, Fl. Sénégal, ed. 2, 112 & 127. 1967; Cooke, Fl. 
Presid. Bombay, ed. 2, imp. 2, 2: 518. 1967; Dandy, Reg. Veg. 51: 
{Ind. Gen. Vasc. Pl.] 40 & 121. 1967; D'Arcy, Rhodora 69: 38. 
1967; Fulling, Ind. Bot. Record. Bot. Review 123. 1967; Hocking, 
Excerpt. Bot. A.ll: 503 & 50) (1967) and A.12: 2h & 426. 1967; 
J. Jiménez, Archiv. Bot. & Biogeogr. Ital. 43: 1). 1967; W. R. 
Mattoon, Forest Trees Fla., ed. 9, 91. 1967; Moldenke, Résumé 
Suppl. 15: 3, lL, 8, 1b, & 18. 1967; Puig, Bull. Soc. Hist. Nat. 
Toulouse 103: 321. 1967; Soukup, Biota 6: 359. 1967; Moldenke, 
Phytologia ly: 2h—1)35 & 507-511 (1967) and 16: 59, 389, & 
506. 1968; Acosta-Solis, Divis. Fitogeogr. Ecuad. 78. 1968; A- 
non., Biol. Abstr. 9 (9): Be As Se Ie C. S.3h & S.69. 1968; 
Brockman, Field Guide Trees N. Am. 262—263. 1968; Burlage, Ind. 
Pl. Tex. 182 & 19). 1968; Espinal T., Vision. Ecolog. Dept. Valle 
Cauca 39, 75, & 81. 1968; Hocking, Excerpt. Bot. A.13: 569. 1968; 
Hyland, U. S. Dept. Agr. Pl. Inventory 172: 23). 1968; A. Love, 
Taxon 17: 576. 1968; G. Mann in Fittkau, Illies, Klinge, Schwabe, 
& Sioli, Biogeogr. & Ecol. S. Am. 1 [Van Oye, Monog. Biol. 18]: 
208. 1968; Moldenke, Biol. Abstr. 9: 1325, 2769, & L199. 1968; 
Moldenke, Résumé Suppl. 16: 2—5, 7, 9, 19, 20, & 26 (1968) and | 
17: [1], 7, & 8. 1968; Rollet, Adansonia, ser. 2, 8: 52 & 59. 
1968; Stearn, Humb. Bonpl. Kunth Trop. Am. Bot. 16. 1968; J. A. 

Steyerm., Act. Bot. Venez. 3: 72, 85, & 156. 1968; Uphof, Dict. 
' Econ. Pl., ed. 2, 133, 51, & 554. 19683 Veloso & Klein, Sel- 
lowia 20: 83 & 122. 1968; Moldenke, Phytologia 17: 113 (1968) 
and 18: 70-71, 209—210, & 505. 1969; Angely, Fl. Anal. & Fito- 
geogr. Est. S. Paulo, ed. 1, 1: 8. 1969; Anon., Torr. Bot. Club 
Ind. Am. Pot. Lit. 3: 306, 308, & 309. 1969; Corner & Watanabe, 
Illustr. Guide Trop. Pl. 753. 1969; Farnsworth, Blomster, Quim- 
by, & Schermerh., Lynn Index 6: 263. 1969; Hardin & Arena, Human 
Poison. Nat. & Cult. Pl. 129. 1969; Keng, Ord. & Fam. Malay. 
Seed Pl. 279. 1969; Kunkel, Arb. Exot. 1: 86—87. 1969; Liogier, 
Fl. Cub. Supl. 12). 1969; Little, Forest Serv. Res. Paper ITF.9: 
ll. 1969; M. Martinez, Pl. Med. Mex., ed. 5, 383. 1969; Molden- 
ke, Biol, Abstr. 50: 6338, 698, & 7999. 1969; A. L. Moldenke, 
Phytologia 18: 115. 1969; Plowden, Man. Pl. Names 27. 1969; J. 
A. Steyerm., Act. Bot. Venez. 3: 72, 76, 85, 86, & 156. 1969; 
Angely, Fl. Anal. Fitogeogr. Est. S. Paulo, ed. 1, 2: xa. 
1970; Correll & Johnston, Man. Vasc. Pl. Tex. [Contrib. Tex. Res. 
Found, Bot. 6:] 1813, 1814, 182), 1827, 187, & 189. 1970. 
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STUDIES IN THE EUPATORIEAE (ASTERACEAE). CXLVI. 
TWO NEW SPECIES OF FLEISCHMANNIA FROM CENTRAL AMERICA. 


R. M. King and H. Robinson 
Department of Botany 
Smithsonian Institution, Washington, D.C. 20560 


Fleischmannia gentryi R.M.King & H.Robinson, sp. nov. 
antae decumbentes usque ad 30 dm altae herbaceae 
perennes pauce ramosae. Caules rubescentes minute 
striati dense breviter puberuli. Folia opposita anguste 
petiolata, petiolis plerumque 1-3 ecm longis; laminae 
Papyraceae ovatae plerumque 2.5-6.5 cm lLongae et 1.5- 
3.5 cm latae base rotundatae margine obtuse serratae 
apice acutae supra ubique et subtus in nervis minute 
puberulae subtus glandulo-punctatae, fere ad basem 
trinervatae. Inflorescentiae corymboso-paniculatae, 
ramis puberulis, ramis ultimis plerumque 5-9 mm longis. 
Capitula ca. 5 mm alta; flores ca. 20; squamae involucri 
ca. 20 subimbricatae ca. 2-seriatae plerumque 1.5-4.0 
mm longae extus bicostatae puberulae exteriores Lance- 
olatae acutae interiores lLineari-oblongae breviter 
apiculatae margine anguste scariosae; corollae ca. 3.0 
mm Longae superne lLavendulae extus puberulae in lobis 
dense puberulae; filamenta antherarum in parte superiore 
ca. 200p longa; thecae ca. 0.7 mm longae, appendicibus 
oblongo-ovatis ca. 200y longis et 150y latis; rami 
stylorum angustati; achaenia ca. 1.5 mm longa glabra 
vel in costis minute pauce scabrida in costis non 
peristentiter flava; setae pappi ca. 30 contiguae 
scabridae base scabriores. Grana pollinis ca. 18, 
diam. breviter spinosa. 


TYPE: COSTA RICA: Prov. Puntarenas and Alajuela: on 
or near the Continental Divide about 2 to 5 km E and 
SE of Monteverde at elevations of 1580 to 1700 meters. 
17 to 20 March 1973. William C. Burger & Johnnie L. 
Gentry, Jr. 8637 (Holotype US) ~ 


The species seems close to the widely distributed 
F. pratensis(Klatt)K. & R. with which it shares the 
achene color and contiguous pappus setae. The new 
species differs by the less imbricated phyllaries, by 
the glabrous or nearly glabrous achenes, and by the 
many hairs on the outer surface of the corolla. The 
hairs are very dense on the corolla lobes where they 
are mixed with very few glands. Hairs occur somewhat 
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more sparsely over the outer surface of the corolla 
throat. In the type the puberulence of the stems, 
leaves, inflorescence branches and phyllaries is 
reddish. 


Fleischmannia guatemalensis R. M. King & H. Robinson, 

sp. nov. Plantae erectae vel decumbentes usque ad 
1 m altae herbaceae perennes pauce ramosae. Caules 
partialiter rubescentes minute striati. Caules folia 
pedicelli et bracteae involucri glandulis breviter 
stipitatis dense obsitae. Folia opposita anguste 
petiolata, petiolis 0.6-2.5 cm longis; laminae papyrac- 
eae deltoideae plerumque 1.5-4.0 cm longae et 1.0-2.5 
em latae base cordatae et trinervatae margine crenato- 
serrulatae apice breviter acuminatae. Inflorescentiae 
paniculatae, ramis recte patentibus lLaxe corymbosae, 
ramis ultimis 2-8 mm longis. Capitula ca. 5 mm alta; 
flores ca. 25; squamae involucri ca. 15 subimbricatae 
ca. 2-seriatae plerumque 2-4 mm Longae extus bicostatae 
glandulis breviter stipitatis obsitae margine anguste 
scariosae apice acutae; bracteae interiores lineari- 
oblongae; corollae 2.5 mm longae superne Lavendulae, 
lobis extus glanduliferae pauce setiferae; filamenta 
antherarum in parte superiore ca. 200y longa; thecae 
ca. 0.9 mm longae, appendicibus oblongo-ovatis ca. 150p 
longis et 120, latis; rami stylorum angustati; achaenia 
ca. 1.5 mm longa in costis persistentitar flava; 
achaenia pauca exteriora glabra et sine pappis; achaenia 
interiora dense breviter setifera, setis pappi ca. 20 
non contiguis angustatis scabris base scabrioribus. 
Grana pollinis 18-20i:diam. breviter spinosa. 


TYPE: GUATEMALA: Huehuetenango: clearings and mixed 
forest in mountains near El Reposo, about 8 km from 
Mexican frontier, alt. 900-1,000 m. December 14-18, 
1972. Williams, Molina, Williams 41131 (Holotype US). 


The species is most similar in appearance to 
Fleischmannia nix K. & R. of Honduras but differs most 
obviously by the dense covering of stipitate glandular 
hairs and by the more apiculate tips of the inner 
phyllaries. The related F. viscidipes(B. L. Robinson) 
K. & R. of Guatemala differs most prominently by the 
lack of persistently yellow ribs on the achene and by 
the blunt phyllaries. The F. multinervis(Benth.) K. 

& R. also of Guatemala has nearly glabrous stems, 
pedicels and phyllaries and the phyllaries are short- 
pointed to blunt. The specimen of the new species was 
distributed under the name of Eupatorium sinclairii 
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Benth. The Latter species which occurs only from 
Panama to El Salvador seems less closely related. It 
differs by the leaves having cuneate to truncate bases, 
the pubescence is nonglandular, the branches of the 
inflorescence are more ascending, the phyllaries are 
more lanceolate with gradation of length showing 3-4 
series, the achenes are more fusiform without persist- 
ently yellow ribs, and the pappus setae are less 
separated at the bases. 

The new species shows a feature of unknown 
reliability, the outermost four achenes of each head 
lack hairs and pappus. The same condition has been seen 
in all the specimens checked of the related F. multinervis. 
A similar condition mentioned by B. L. Robinson (1913 
for some species of Trichogonia is apparently not 
species constant. 


Reference 
Robinson, B. L. 1913. A generic key to the Compositae- 
Eupatorieae. Contr. Gray Herb. 42:429-437. 
Acknowledgement 
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Enlargements of heads of Fleischmannia. Top; 


F. gentryi. Bottom; F. guatemalensis. 


STUDIES IN THE EUPATORIEAE (ASTERACEAE). CXLVII. 
ADDITIONS TO THE GENERA AMBOROA, AYAPANOPSIS, 
AND HEBECLINIUM IN SOUTH AMERICA. 

R. M, King and H. Robinson 


Department of Botany 
Smithsonian Institution, Washington, D.C. 20560 


Continuing studies of the tribe Eupatorieae have 
revealed varoius species needing new combinations or 
description as new species. In Amboroa a second species 
is described for a previously monotypic genus. In 
Ayapanopsis one new species is added and a second is 
transferred into the genus. In Hebeclinium three 
species are transferred into the genus with a slight 
broadening of the concept. 


Amboroa wurdackii R. M. King & H. Robinson, sp. nov. 

Plantae suffrutescentes usque ad 5 dm altae 
perennes pauce ramosae. Caules glabri subcarnosi. 
Folia opposita, petiolis indistinctis 3-4 mm longis; 
laminae anguste ellipticae plerumque 4-7 cm Longis et 
0.5-1.0 cm latis base anguste cuneata apice acuta 
margine remote serrulatae supra et subtus glabrae, 
nervis pinnatis nervis secundariis paucis valde 
ascendentibus. Inflorescentiae uni-vel paucicapitatae, 
pedicellis 3-5 cm lLongis unicapitatis. Capitula ca. 1 
em alta; flores 50-70; squamae involucri ca. 25 sub- 
imbricatae ca. 4-seriatae late vel anguste oblongae 
apice rotundatae extus glabrae subtiliter multistriatae; 
corollae albae ca. 6.5 mm longae anguste tubulares 
glabrae, lobis ca. 0.5 mm longae triangularibus; fila- 
menta in parte superiore ca. 400u longa; thecae anther- 
arum.ca. 1 mm longae, appendicibus triangularibus ca. 
400u longis base ca. 200» latis; styli inferne glabrae 
Non nodulosi, appendicibus anguste filiformibus dense 
breviter papillosis. Achaenia ca. 3 mm longa glabra; 
carpopodia breviter cylindrica, cellulis indistinctis; 
Pappus uniseriatus, setis ca. 15 inferne pertenuibus 
laevibus superne valde clavatis armatis. Grana pollinis 
ca. 20% diam. 


TYPE: PERU: Loreto: Alto Amazonas. High rainforest 
along Rio Maranon near Teniente Pinglo, just above 
Pongo de Manseriche, elevation 250-300 meters, 4-7 
October 1962. J.J.Wurdack 2101 (Holotype US). 


311. 


312 PHYTOLOGIA Vol. 3X1, no. 


The species is distinct by having single heads on 
long pedicel and by the rounded tips of the phyllaries. 
The leaves also seem to be more narrowly elliptical. 
There are mostly 15 pappus setae while Cabrera indicated 
20-25 in the bolivian species. 


Ayapanopsis cuchabensis (B. L. Robinson) R. M. King & 
. Robinson, comb. nov. Eupatorium cuchabense B. 
L. Robinson, Contr. Gray Herb. n. s. LO0:13. 1932. 
Bolivia. 


Another species that has been associated with A. 
cuchabensis is Eupatorium thermarum B. L. Robinson 
but no material of the Latter has been seen for 
evaluation. 


Ayapanopsis ferreyrii R. M. King & H. Robinson, sp. nov. 
antae trutescentes usque ad 1 m altae? pauce 


ramosae. Caules hirtelli glabrescentes rubelli. Folia 
opposita anguste petiolata, petiolis 0.5-1.0 cm lLongis; 
laminae coriaceae ovato-lLanceolatae vel lanceolatae base 
breviter cuneatae margine subintegrae vel remote pauce 
serrulatae apice argute acutae supra sparsim pilosae 
glabrescentes subtus plerumque in nervis puberulae, 
nervis pinnatis, nervis secundariis utrinque 5 sensim 
ascendentibus. Inflorescentiae corymboso-paniculatae, 
pedicellis dense pilosis 2-5 mm longis. Capitula ca. 
12 mm alta et 10 mm lata; flores ca. 25-30; squamae 
involucri ca. 25-28, subimbricatae 4-5-seriatae 2-7 mm 
longae Late ovatae vel lineares apice breviter 
acuminatae margine vix vel non scariosae extus puber- 
ulae multistriatae rubescentes. Corollae ca. 7 mm 
longae anguste infundibulares, lLobis 0.5-0.7 mm longis 
extus glanduliferis; filamenta antherarum in parte 
superiore ca. 400y longa; thecae ca. 1.5 mm longae, 
appendicibus late oblongis ca. 350y longis et 250y latis; 
basi stylorum papillosi. Achaenia 3 mm longa glabra; 
carpopodia ca. 0.3 mm longa et 0.5 mm Lata; setae pappi 
30-35 ca. 5 mm longae. Grana pollinis ca. 30, diam. 


TYPE: PERU: Cajamarca: Jaen: Cordillera San Jose. 
1700 m, Setiebre 23, 1961. Claudine Friedberg 614 
(Holotype US). - 


The species is most closely related to A. 
tarapotensis (B.L.Robinson) K. & R. but differs by the 
smaller number of flowers per head, the glabrous achenes, 
and the papillose rather than smooth bases of the styles. 
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The following three South American species show 
almost all the features of typical Hebeclinium. They 
differ primarily by the slightly broadened tips of the 
style branches butthese are still unusually narrow 
compared to those most members of the tribe. One of 
the three, H. leucolithogenum, also has a less convex 
receptacle but this is a very small structure very 
similar to those of other members of Hebeclinium and 
unlike those of Bartlettina. 


Hebeclinium beneolens (B.L.Robinson) R. M. King & H. 
Robinson, comb. nov. Eupatorium beneolens B. L. 
Robinson, Contr. Gray Herb. n. s. 73:5. 1924. 
Peru. 


Hebeclinium leucolithogenum (B. L. Robinson) R. M. King 
& H. Robinson, comb. nov. Eupatorium leucolitho- 
enum B. L. Robinson, Contr. Herb. n. s. 80:25. 
1928. Colombia. 


Hebeclinium vestitum R. M. King & H. Robinson, nom. nov. 
upatorium vestitum Poepp. in Poepp & Endl. Nov. 


Gen. ac Sp. 3:55. 1845. not E. vestitum Sprengel 
Syst. 32416, L826. Peru. 
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Ayapanopsis ferreyrii R. M. King & H. Robinson. 
Enlargement o eads. 


MISCELLANEOUS NOTES ON NEOTROPICAL FLORA, VII. 


by José Cuatrecasas 
Department of Botany, Smithsonian Institution 
Washington, D.C., 20560 


As in the previous notes of this series (see PHYTOLOGIA 
29(5): 369, 1975), these are descriptions of new taxa in the 
Compositae, preliminary to the publication of forthcaming 
monographs in preparation. The basic work for these notes has 
been partially sponsored by the National Science Foundation 
(Grant GB. 32086). 


DIPLOSTEPHIUM JARAMILLOI Cuatr. sp. nov. 

Frutex ad 3 m altus ramis terminalibus robustis tortuosis 
eongeste foliosis dense crasseque ochraceo-lanato-tomentosis, 
pilis crassiusculis inaequaliter furcatis plerumque 1 mm longis 
valde intricatis spisse obtectis. 

Folia alterna crasse coriacea valde rigida petiolata. 
Petiolus valde robustus subteres adaxiale sulcatus, basi paulo 
dilatatus amplectens dense lanato-tomentosus, 10-20 mm longus. 
Lamina elliptica vel ovato-elliptica basi rotundata vel subtrun- 
cata, apice rotundata vel levissime emmarginata, margine anguste 
revoluta, 3-9 cm longa 2.5-6.5 cm lata; supra valde juvenilis 
ochroleuco-tomentosa, adulta glabra luteolo-viridis semiopaca 
levissime rugulosa costa impressa reliquis nervis fere obsoletis; 
subtus dense crassissimeque ochraceo-tomentoso-lanata, costa 
validissima notata nervis secundariis 8-10 utroque latere conspic- 
uis, patulo ascendentibus prope marginem arcuatis anastomosantibus 
infra indumentum valde prominentibus, nervis tertiis et minoribus 
etiam proninentibus reticulum amplum elevatum et alterum minutum 
bene prominulum cum indumentum velatum formantibus. Lamina 
foliorumm in caulibus juvenilibus usque ad 15 x 10.5 cm lata, 
petiolo ad 30 cm longo. 

Inflorescentiae paniculatae parvae terminales folia 
suprema breviores, axi et ramis brevibus robustis spisse crasseque 
lanato-tomentosis ochraceis capitula (8-24) breviter pedicellata 
vel subsessilia valde congesta ferentibus, pedicellis 0.1-0.8 m, 
bracteis subtendentibus linearibus crasse denseque lanatis 8-15 
mm longis. 

Capitula cylindraceo-campanulata 9-11 mm alta, 6-3 mm 
diametientia, breviter radiata, 59-91 flores ferentia. Involucrum 
6-8 mm altum, dense ochraceo-lanatum phyllariis paleaceis firmis 
imbricatis 6-7 seriatis. Phyllaria interiora 6.5-7 mm longa 0.8-1 
mm lata, linearia sursum gradatim angustata acuta, subapicem 
breviter lanuginosa, subinteriora 6-6.5 mm longa 1.5 mm lata 
oblonga basi paulo angustata apice attenuata acutaque dorso sursum 
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lanuginosa, exteriora proximalia ovata vel ovato-oblonga acuta 
paleaceo-subcoriacea basi incrassata, rigida 3-4.5 x 2 m, 
dense lanata, cetera forma magnitudine gradatim intermedia. 

Receptaculum leviter convexum, marginibus foveolorum 
fimbrilliferum, laciniis membranaceis tenuibus subulatis 
acutissimis 0.5-1(-1.6) mm longis. 

Flores radii feminei breviter ligulati 20-30 in capitulo. | 
Corolla alba, 4-5.2 mm longa crassiuscula tubo 2-2.5 mm longo 
subglabro sursum parcis pilis tenuissimis antrorsis ad 1 mm 
longis; lamina elliptico-oblonga 2-2.8 mm longa 0.8-0.9 mm lata 
apice subtruncata minute acuteque 3-denticulata basi adaxiale 
acute clausa, nervis 5 abaxiale plus minusve conspicuis. Stylus 
4..6-5.6 mm longus plerumque corollam excedens sed interdum 
aequilongus, ramis lineari-subulatis 0.6-0.8 mm longis. Ovarium 
fertile obovoideum circa 1.5 mm longum 5-nervatum triquetrum 
vel adpressum. Achaenia elliptico-ovoidea plus minusve conspicue 
3-5-costata circa 2.5 mm longa 1.2-1.3 mm lata glabra vel 
sparsissimis pilis geminis bidentatis et raris glandulis. Pappus 
stramineus 4.5-5 mm longus, setis rigidulis biseriatis basi 
coalitis interioribus sursum leviter dilatatis, exterioribus 
inaequalibus brevioribus 4-2.5 mm strictis acutis, omnibus minute 
strigulosis. 

Flores disci pseudohermaphroditi 33-61 in capitulo. Corolla 
badia 4.8-5 mm longa, tubo 2.5-2.8 mm crassiusculo inferne albi- 
canti superne purpurascenti sursum sicut basim limbi pilis 
tenuissimis antrorsis ad 1 mm longis, limbo tubuloso-campanulato 
lobis oblongo-triangulatis acutis, 1-1.2 mm longis, apice margin- 
ibusque papillosis interdum dorso parcissimis pilis tenuibus. 
Antherae 1.8-2.2 mm longae basi acute breviterque sagittatae 
apice appendice ovato-oblonga acutiuscula. Stylus basi incrassat- 
us cum disco articulatus apice bifurcatus ramis 1 mm longis 
lineari-subulatis extus dense antrorso-papilloso-hispidulis. 
Ovarium sterile vacuum lineare 5-costatum, 4-4.8 mm longum 
sparsis vel raris pilis geminis inaequaliter bidentatis antrorsis 
et sparsis glandulis brevibus capitato-pediculatis. Pappus 
stramineus 4.5-5.2 mm longus setis robustis biseriatis, basi 
coalitis, minute strigulosis interioribus sursum bene dilatatis 
apice obtusis vel subacutis, exterioribus parcis brevioribus 
strictis acutis. 

Typus: Colombia, Boyac&4: Cerro Berlin, between Arcabuco 
and La Palma (borderline between Boyac4é and Santander), in 
degradated Andean forest, 2900 m alt, frutex 1.5-3 m alt, leaves 
coriaceous, thick, yellowish green dull above, ochraceous below, 
inflorescences and involucres ochraceous, ligules white, disc 
corollas brownish, 28 March 1973 J. Cuatrecasas, H. Garcia-Barriga 
& R. Jaramillo 28667; holotypus, US; isotypus, COL. Id. al N de 
Arcabuco linea divisoria entre Boyac4 y Santander, 2000-2825 m, 
arbusto 2.5 m, ligulas blancas, flésculos carmelitos, enves hojas 
amarillentas, haz verde claro, hojas grandes en tallos jévenes, 

7 Mayo 1972, Garcia-Barriga & Jaramillo 20262; paratypi, COL, US. 

Diplostephium jaramilloi is closely related to D. huertasii, 
from which it is readily distinguished by its usually larger, 
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much thicker and compact leaves, ochraceous indumentum on 
branchlets and leaves beneath. It also has larger heads (with 
60-90 flowers), densely tomentose involucre with acute phyllar- 
ies, and longer ray flowers with ligules usually 2-2.8 mm 

long, surpassing a little the inner phyllaries. 


DIPLOSTEPHIUM TOVARI Cuatr. sp. nov. 

Frutex parvus valde ramosus ad 0.5 m altus; ramis brunneis 
rugosis tuberculato-cicatricosis, ramulis dense foliosis aspectu 
ericoideo, hornotinis terminatione leviter albo-araneosis mox 
glabratis et densissime granulato-glandulosis et glutinosis. 

Folia alterna coriacea sessilia. Lamina stricte linearis, 
acicularis, sursum attenuata acutataque, basi paulo dilatata 
amplectenti et incrassata, margine plicato-revolutissima, 5-10 mm 
longa 1-1.3 mm lata; supra viridis laevis plana margine plicatura 
angulata, tantum in valde juvenilis parce albo-araneosa mox glabra 
et glanduloso-glutinosa nitidaque, subtus albo-lanuginosa sed 
indumentum cum plicatura marginum fere omnino tectum tantum 
angusta linea abaxiale mediali impressa albo-lanata vix conspicua. 

Capitula solitaria ad terminationem ramulorum dense folio- 
sorum 2-5 cm longitudine sessilia; circa 10 mm longa, pseudo- 
discoidea 27-34 flores ferentia. Involucrum cylindraceum (in 
sicco turbinatum) 8-8.5 mm altum, 5 mm diametro. Phyllaria 
straminea 4-5-seriata subglabra et glandulosa marginibus parcis 
brevibus pilis, exteriora supra basim leviter albo-villosa; 
interiora scariosa linearia acuta 7.5-7.8 x 1.1-1.3 mm, subinter- 
iora oblonga acuta basim versus ampliata 7 x 2 mm, exteriora 
magis triangulato-oblonga et magis induratis 7-6.8 x 2.2 mm. 
Receptaculum 2 mm diam alveolatum marginibus dentatis plus 
minusve fimbriatis. 

Flores radii feminei 11-15 in capitulo, quam involucrum 
breviores. Corolla albida 3.7-4 mm longa tubularis sed ad 
apicem oblique truncata labio abaxiali sublaminari brevi ©0.6-1 mm 
longo, basi acute clauso apice acute 3-dentato instructa, deorsum 
glabra sursum minute antrorse papilloso-pilosula. Stylus 
5.4-5.8 mm ramis 1 mm, corollam valde excedens. Ovarium fertile 
1.8-2.3 mm ellipsoideum compressum, saepe 3(-4) nervis conspicuis, 
copiose antrorso-pilosum et praecipue sursum sparse glandulosum. 
Pappus circa 5 mm longus stramineus setis strictis acutis 
minute strigulosis valde inaequalibus exterioribus brevioribus 
circa 1.5 mm longis. 

Flores disci 16-19 in capitulo. Corolla 6.5 mm longa 
glabra, tubulo 1.8 mm, limbo tubuloso, lobis triangularibus 0.9-1 
mm longis margine incrassato ad apicem papillosulo, dorso sursum 
copiosis glandulis minutis sessilibus munitis. Antherae 2.3 mm 
longis appendice oblonga acutiuscula. Stylus 7-7.4 mm, ramis 
1.6-1.7 mm lanceolato-subulatis. Ovarium sterile lineare circa 
2 mm longum 5 costis plus minusve conspicuis, copiosis minutis 
glandulis praecipue sursum et sparsis pilis teneris praecipue 
deorsum munitum. Pappus stramineus 5.5 mm longus, setis inter- 
ioribus sursum levissime dilatatis acutis, exterioribus circa 
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1 mm longis complanatis squamosis eroso-laciniatis. 

Typus: Peru, Ayacucho prov. Lucanas: Pampa Galeras, entre 
Nazea y Lucanas, 4100 m alt, habitat algo rocoso con estepa de 
gramineas, flores amarillas, 23-X-1969, Oscar Tovar 6274; 
holotypus, US. Id. entre Nazca y Puquifo, puna, lugares pedregos- 
os, 4100 m alt, arbusto 0.5 m alto, flores amarillas, 2-XII-1970 
Oscar Tovar 6795, paratypus (US). 

Diplostephium tovari belongs to the series Lavandulifolium 
Blake. It is closely related to D. gnidioides Blake, especially 
on account of its habit and plicate-revolute leaves. The new 
species differs from it and from other more or less related 
taxa by the glabrous and glandular-glutinose branchlets, by 
the shiny-glutinose, glabrous and smooth adaxial side of the 
leaves and by the almost glabrous involucre which phyllaries 
are almost equal in length. However, the most outstanding 
characteristic of D. tovari, unique in the series Lavandulifolim, 
lies in the ray flowers which corollas are much shorter than 
the style, the pappus and the involucre; they are tubular, only 
the upper part being open adaxially making like a short inrolled 
abaxial lamina 0.6-1 mm long. 


DIPLOSTEPHIUM GLUTINOSUM Bl. ssp. COCUYANUM Cuatr. ssp. nov. 
Frutex parvus laxe vel dense ramosus, ad 20 cm altus, 
ramulis terminalibus copiose foliatis glabris dense glandulosis 

glutinosisque. 

Folia alterna coriacea sessilia vel subsessilia oblonge 
oblanceolata apice subite attenuato subacuto, deorsum sine 
sensum longe attenuata supra basim bene angustata, basi calloso- 
incrassata anguste vaginata, margine integra revoluta, 8-20 m 
longa, 1-2.5(-3) mm lata, supra viridia glabra, conspicue 
punctato-glandulosa viscosaque, subtus costa elevata glabrata 
excepta dense crasseque albo-lanata. 

Capitula radiata, 23-48 flores ferentia circa 10 m alta 
solitaria pedunculata, pedunculo erecto primum laxe lanuginoso 
deinde glabro sed dense glanduloso, 20-50 cm longo folia suprema 
valde excedentia. Involucrum subcampanulatum phyllariis 
5 seriatis lineari-lanceolatis densiuscule minuteque granulato- 
glandulosis et laxe lanuginosis, interioribus 8.5-10 x 1-1.2 mm 
acutis, subinterioribus 8-9 x 1.2-1.8 mm, ceteris gradatim 
brevioribus externis 4-2 x 1.2-1.5 mm ovato-oblongis acutis. 
Circulo ligularum 15-16 mm diametro. 

Flores radii ligulati 12-19 in capitulo; corolla alba 
circa 11 mm longa tubo 3.5-4 mm longo sursum pilosulo, lamina 
oblonga 1.2-2.2-mm lata; ovarium circa 2 mm longum copiose 
antrorso-setosum; pappus 5-6 mm setis strictis acutis exterior- 
ibus inaequalibus brevioribus. 

Flores disci 11-29 in capitulo; corolla 5.5-6 mm longa 
tubulo 2-2.5 mn, glabro vel extremo parce pilosulo, limbo 
tubuloso deorsum paulo pilosulo, lobis oblongo-triangularibus 
1 mm longis subapicem parcis pilis brevissimis; anthera 1.8 m, 
appendice apicali oblonga acuta 0.45 mm longa; stylus 5 mm ramis 
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1.2 mm lineari-subulatis extus papilloso-strigosis; ovarium 
2.5-3 mm lineare basi annulato-callosum, 5 nervis vel costis 
conspicuis, densiuscule antrorso-pilosum, vacuum sterile; 
pappus 5-6.5 mm longus setis interioribus sursum leviter 
ampliatis apice attenuatis acutatis, exterioribus inaequalibus 
brevioribus. 

Typus: Colombia, Boyacé: Pd4ramo de Pisba, carretera 
Socha-La Punta, loma El Bizcocho, 2 km al SW de Laguna Batanera, 
3750 m, rocas de arenisca muy expuestas al viento, arbustillo, 
ligulas amarillentas, 13-VI-1972, Antoine Cleef 4487; holotypus 
US; isotypi, COL, U. Sierra Nevada del Cocuy, Quebrada EL 
Play6én, Hoya San José, camino Finca El Playén Alto de Cusiri, 
4000 m, p4ramo himedo, pedregoso, arbustillo pegajoso, hojas 
verde oscuras, lfgulas blancas, camtn, 14-ITII-1973, Antoine 
Cleef 9195; paratypi US, COL, U. 

D. glutinosum ssp. cocuyanum differs from the typical 
D. glutinosum in that the leaves are slender, long-attenuate and 
narrower pseudopetiolate towards the base, the margin being 
more revolute and the upper surface conspicuously depressed- 
punctuate, whereas in the other forms of the species the 
punctuation is completely obsolete or only rarely present. The 
peduncles are, furthermore, densely glandular lacking the 
whitish lanuginose covering exhibited by the type of the species. 


DIPLOSTEPHIUM JUAJIBIOI Cuatr. ssp. LEUCOPAPPUM Cuatr. ssp. nov. 

Frutex ramis terminalibus copiose foliosis leviter striatis 
dense ochroleuco-lanatis. 

Folia chartacea sessilia obovato-oblonga vel subobovato- 
oblonga basim versus longe attenuata, apice subite attenuata et 
acute mucronulata, margine leviter revoluta integra vel sursum 
parcis dentibus callosis spinulosis minutis munita, 20-46 mm 
longa 6-12 mm lata, supra viridia glabra subtus in sicco ochroleuca 
dense adpresseque lanata costa prominenti conspicua, nervis 
secundariis 5-6 utroque latere in angulo acuto ascendentibus 
plerumque obsoletis. 

Inflorescentiae terminales paniculatae folia excedentes 
usque ad 5 cm longae lataeque, e basi ramosae ramis pedicellisque 
breviter denseque lanuginosis. Pedicelli erecti teneri nudi vel 
1-2 bracteolis, 8-15 mm longi. Capitula radiata 72-100 flores 
ferentia, cupulari-campanulata 7-8.5 mm alta 6-7.5 mm diametientia, 
eirculo ligularum 10-13 mm diametro. Phyllaria 5-seriata imbri- 
cata dorso lanuginosa margine extremo brunnescente marginata, 
interiora oblonga acuta 5-5.5 x 1 mm exteriora gradatim breviora 
latioraque. Receptaculum 2-3 mm diam, leviter convexum. 

Flores radii 14-22; corolla alba 6 mm longa tubo stricto 
2.8 mm, sursum papilloso-pilosulo, lamina oblongo-elliptica 
0.9-1 mm lata; ovarium fertile ovoideum plus minusve campressum 
copiose antrorso-pilosum et sparse glandulosum; pappus pallide 
stramineus 4-4.5 mm, pilis strictis acutis. 

Flores disci 54-78; corolla 4.2-4.5 mm, tubo 2 mm sursum 
sicut limbo inferne papilloso-piloso, lobis oblongis 1.5-1.7 mm 
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longis extus apice parcis glandulis globosis interdum parcissimis 
pilis minutis; ovarium Sterile lineari antrorso-pilosum et parce 
glandulosum; pappus pallide stramineus 4 mm longus pilis sursum 
paulo dilatatis. 

Typus: Colombia, Cundinamarca: P4ramo de Sumapaz, Hoya 
de la Quebrada Sitiales, 3530 m, orilla de la quebrada, 500 m 
al W de la Laguna La Primavera, arbusto 4m, lfigulas lildceas, 
disco marr6én, 9-I-1973 Antoine Cleef 7584; holotypus, US; isotypi, 
COL, U. Hoya de El Nevado, orilla SE de la Laguna del Nevado, 
3535 m, mancha de bosque alto-andino htmedo con Escallonia y 
compuestas predominantes; arbusto 2m, ligulas lildceas disco 
marr6n-morado, 17-I-1973, Antoine Cleef 8017; paratypi, US, COL, 
U. 

This subspecies, confined in the P&ramo de Sumapaz, differs 
from the typical D. juajibioi mainly by the pale stramineous 
pappuses, by the smaller heads with shorter flowers, by the paler 
involucre, and by the larger inflorescences with longer pedicels. 


BACCHARIS BOLIVIENSIS (Wedd.) Cuatr. comb. nov. 
Heterothalamus boliviensis Wedd. Chl. And. 1:179, t. 31A. 
(Type: d'Orbigny 1389 et 1345 environs de La Paz). 
Baccharis heterothalmoides Britton, Bull. Torr. Bot. Club 
19:4. 1892. (Type: Rusby 1698, near La Paz 10.000 ft. Bolivia). 
Pseudobaccharis boliviensis (Wedd.) Cabrera, Not. Mus. 
La Plata 9, Bot. 46:249. 1944. 

During the process of identification of a series of specimens, 
I saw the necessity of transferring this species to the genus 
Baccharis, to which it belongs and, therefore, to propose this 
new canbination. B. boliviensis is widely distributed in the 
Southern Andes, from Peru (Cuzco) across Bolivia to Chile and 
Argentina. 


SENECIO CLEEFII Cuatr. sp. nov. 

Frutex parvus usque ad 25 cm altus saepe satis ramosus. 
Rami plerumque prostrati radicantes vel reptantes, vetusti cum 
vaginis foliorum parce barbulatis imbricatis persistentibus 
obtecti vel denique denudati suberoso-corticati cicatricoso- 
tuberculati glabrique. Ramuli terminales ascendentes vel 
erecti 5-15 am longi spisse foliati foliis crebris patulis vel 
subpatulis basis vaginantibus imbricatis valde adpressis tegent- 
ibusque instructi. 

Folia parva coriacea crassiuscula sessilia. Lamina 4-8 x 1.7-3 
mm, anguste elliptica apice attenuata subacuta vel subobtusa basi 
leviter contracta et in vaginam amplectentem paulo dilatatam 
producta, margine integerrima utrinque viridis enervia glabraque. 
Vagina membranacea deorsum ampliata basi incrassata 1.5-2 x 1.7-2 
mn, abaxiale glabra viridis marginibus longe crispo-pilosa seu 
lanuginosa, adaxiale superficie glabra sed basi longe lanugineo- 
barbata barbis crispis antrorsis inter vaginam et caulem adpress- 
a 
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Inflorescentia ad apicem ramulorum dense foliatum, capitulis 
3-6 (interdum tantum 2-1) breviter pedicellatis congeste 
corymboide vel umbellate dispositis. Pedicelli 1-7 mm longi 
angulati bracteolati extremo conico-dilatato cum bracteolis ad 
modum calyculi instructo. 

Capitula discoidea cylindracea basi turbinata, 8-9 mm alta 
6-7 mm diametientia, 31-54 flores ferentia. Calyculus 4-6 
bracteolis viridibus membranaceis, lineari-triangularibus 
acutis marginibus ciliatis pilis tenuibus flexuosis deorsum 
longioribus intricatisque, basi lanuginosis. Involucrum viride 
tubulosum 6-7 mm altum. ° Phyllaria 9-12(8-13) crassiuscule 
herbacea rigidula 6-6.5 mm longa, externa 1.3-1.8 mm lata 
oblongo-attenuata subacuminata acuta vel subacuta, apice 
papilloso-ciliato reliqua glabra, interiora 2.5-2.8(-3) mm lata, 
elliptico-oblonga vel elliptica apice plus minusve attenuata 
subacutata, marginibus late scariosis sursum lacerato-ciliolatis 
apice bene papilloso, cetera glabra. Receptaculum planum 
pentagonale areolatum glabrum 2-2.8 mm diametro. 

Flores omnes hermaphroditi. Corolla flava glabra 4.2-5 mm 
longa tubulo 1.6-2 mm longo stricto basi subite cupulato- 
dilatato, limbo tubuloso sursum levissime gradatim ampliato, 
lobis oblongis 0.6-0.9 mm longis oblongis attenuatis apice 
incurvo acuto papilloso-ciliolatoque. Antherae 1.5-1.6 mm 
longae basi sagittatae breviterque caudatae caudiculis tenuissimis, 
appendice apicali oblonga obtusiuscula membranacea circa 0.3 mm 
longa. Filamenta glabra infra antheram subite incrassata. Stylus 
5-6 mm longus basi bulbosa semiglobosa, ramis 1 mm longis paulo 
complanatis apice truncato minuteque papilloso, adaxiale lineis 
stigmaticis duobus crassis satis contiguis, abaxiale circa 
apicem parce papillosis. Ovaria oblonga 2-2.8 mm longa paulo 
campressa 10-striata saepe 5 nervis magis notatis. Achaenia 
glaberrima oblonga 2-2.8 mm longa 0.6-0.7 mm crassa saepe pent- 
agona cum striis intermediis plus minusve prominulis, basi 
leviter attenuata obtusiuscula crassiuscule callosa. Pappus 
albus, 5-5.5 mm longus, pilis crebris biseriatis scabridis cell- 
ulis acutis ad apicem obtusis. 

Typus: Colombia, Boyac&é: Sierra Nevada del Cocuy, Alto 
Valle de Lagunillas, subida al Boquerén de Cusiri, superp4ramo 
en pedregal al cauce de wn chorrito, asociado con Racomitriu, 
4300 m alt, arbusto prostrado, capftulos p4lido-amarillos, 

5 Mar 1973, Antoine M. Cleef 8826; holotypus, US; isotypus U. 
Id. Boqueron de Cusirf, 4315 m, superp4ramo pedregoso, vegetacién 
seca con Lizula sp, Agrostis haenkeana, Espeletia sp. y 
Bartramiaceae, 5 Mar 1973, A.M. Cleef 8803 (U); id, 4320 m, 
arbusto pequefio prostrado, capitulos palido-amarillos, muy 
abundante, 5 Mar 1973, A.M. Cleef 8787A (U). Arauca: Sierra 
Nevada del Cocuy, Cabeceras de la quebrada El Play6n, Patio 
Bolos, lajas del superp4ramo, 4340 m alt, arbustico tallo poco 
erecto, capitulos p&élido-amarillos, 9 Mar 1973, A.M. Cleef 8953 
(paratypi, US, U). Id. 4300 m, superp4ramo, arbusto pequefio 
prostrado, hojas oscuro-verdosas algo coriaceas, capitulos 
p&élido-amarillos, en grietas de rocas, 10 Mar 1973, A.M. Cleef 
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9055 (U); id, 4340 m, lajas de superp&ramo, prostrado, capitulos 
pAlido-amarillos, vegetacién seca con Niphogeton sp, Draba sp, 
Carex sp y Stephamella sp, 9 Mar 1973, Cleef S8944A (U); id. 

4350 m, al pie de unas rocas cerca del Alto, 4350 m, superp4ramo, 
arbusto prostrado, capitulos p&lido-amarillos, 1 Oct 1972, 

A.M. Cleef & Florschtitz 5747 (U). 

Senecio cleefii belongs to the section Microchaete (Benth. ) 
Hoffm., and is easily distinguished from the other species of 
the section by its usually prostrate rooting habit and the shape 
of its small thick-coriaceous, oblong and glabrous leaf-blades 
which are crowded and rather spreading, covering the terminal 
branchlets. S. cleefii is an important endemic element of the 
scattered superp4ramo vegetation, growing among rocks and in 
sandy ground, where it builds green patches often dotted with 
its light yellow flowering heads. 


SENECIO CACAOSENSIS Cuatr. sp. nov. 

Frutex erectus ramosus ramis ramulisque subhirsutulis pilis 
copiosis pluricellularibus ramosis saepe longe furcatis vel 
dendroideis 1-2 mm longis acutis rigidulis subpatulis vel 
ascendentibus. Ramuli terminales densiuscule foliosi foliis 
patuli-ascendentibus cum vagina adpresse amplectenti basi 
incrassata persistentique denique decidua; rami vetusti denudati 
cicatricoso-tuberculati striolati pubescentes vel glabrati. 

Folia brevia chartacea griseo-viridi revoluti-marginata 
rigida, fragilia, sessilia. Lamina oblonga 10-15 mm longa 
margine revolutissima 2.5-3 mm lata, sed expansa 4-5.2 mm lata, 
apice obtusiuscula subite calloso-mucronata basi rotundata, 
adaxiale juvenilis densiuscule substrigosa pilis subadpressis 
1.5 mm longis deinde dilute vel sparse subflexuoso-pilosa, 
viridis sublaevis tantum costa impressa notata, abaxiale copiose 
substrigosa pilis plerumque furcatis robustiusculis rigidulis 
levissime flexuosis acutis subparallelis, 1.5-2 mm longis tecta 
costa crassa tantum conspicua basi in vaginam amplectentem 
moderate dilatata. Vagina crassa adaxiale glabra basi longe 
barbata excepta, barbis densis 1.5-2 mm longis inter folia et 
caulem emergentibus. 

Capitula pedicellata in paniculis terminalibus corymbiform- 
ibus brevibus basi foliatis instructa. Ramuli pedicellique 
copiose subhirsutuli pilis ascendentibus vel subpatulis rigidulis 
acutis vestiti. Pedicelli 3-5(-10) mm longi sursum 1-2 bracteolis 
praediti ad apicem incrassati parcis bracteolis ad modum calyculi 
instructi. Bracteae subtendentes foliaceae, folia similimae 
virides, 3-4 mm longae. 

Capitula discoidea tubuloso-campanulata lutescenti-viridia 
6-8 mm longa 4-5.5 mm lata 20-28 flores ferentia. Involucrum 
6-6.5 mm altum. Phyllaria rigidula herbacea viridula 5.5-6 mm 
longa, exteriora linearia acutata crassiuscula 1.3-1.5 mm lata 
interiora oblonga subacuta margine late membranacea 1.6-1.8 mm 
lata ad apicem omnia longe piloso-papillosa, abaxiale copiose 
vel dilute pubescenti-hirsutula. Receptaculum leviter convexum 
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leviter alveolatum glabrum 1.5 mm diametro. Calyculus 1-3 
bracteolis viridulis lineari-acuminatis acutisque parce 
puberulis 2-3.5 x 0.6-0.8 mm. 

Flores omnes hermaphroditi. Corolla flava, glabra 
4.5-5 mm longa, tubo 2-2.3 mm longo, angusto, limbo anguste 
infundibuliformi, lobis triangulari-oblongis, O.7-0.9 mm 
longis apice acuto incurvo dense papilloso. Antherae es ewely 
mm longae appendice apicali membranacea oblonga obtusiuscula 
0.25-0.3 mm longa, basi caudiculato-sagittatae caudiculis 
tenuissimis 0.2-0.25 mm longis. Stylus 5.5-6 mm, basi subrotun- 
dato-bulbosus, ramis circa 1 mm apice truncato longe papilloso- 
coronato. Ovarium 1.8-1.9 mm longum oblongum basi callosa 
subpentagonum, 5 nervis intermediis plus minusve notatis. 
Pappus albissimus 4-4.5 mm longus, pilis biseriatis strigulosis 
ad extremum apiceque dilatatis cellulis obtusissimis. 

Typus: Colombia, Boyac&é: P4ramo de Pisba, carretera de 
Socha-La Punta, Cacaos, km 77, subp&éramo 3430 m, vallecito 
pantanoso con Espeletia lopezii (hoja ancha) y Sphagnum al E de 
la Laguna Colorada, arbusto 2m, flésculos blancos, 20-VI-1972, 
Antoine Cleef 4776; holotypus US, isotypi COL, U. 

Senecio cacaosensis belongs to the section Ledifolium 
Cuatr., being closely related to S. ledifolius (HBK) DC. From 
this species it differs by the strongly margin-revolute leaves, 
obtuse at both ends with an indumentum of thick, acute rather 
loose hairs at the abaxial side. The leaves of S. ledifolius 
are cinereous sericeous or almost sericeous beneath with thin, 
adpressed or subadpressed hairs. §. cacaosensis is also 
distinguished by the same kind of vestiture of robust, longer 
and spreading trichomes on branchlets and pedicels. Furthermore, 
the new species differs by the scarce pubescence of the 
involucrum and the obtuse tip-cells of the pappus hairs. 


ESPELETIA LOPEZIT Cuatr. var. MAJOR Cuatr. var. nov. 

Caulirosula vulgo 1-3 m alta trunco lignoso simplice 10 cm 
diametro cum foliis marcescentibus spisse crasseque tecto. 
Rosula foliormm inflorescentiaeque visu cinereo-lutescentes. 

Folia coriacea flexibilia cum indumento molle valde crasso, 
albido-cinereo vel flavescente lanato tecta, (30-)36-46 cm longa 
(vagina excepta). Lamina (25-)30-38 cm longa (8-)9-11 em lata, 
late oblonga vel subovato-oblonga vel oblongo-ovalis apice 
attenuata subobtusa interdum subacuta, basi plus minusve 
subite contracta et gradatim in speudopetiolum angustata, 
utrinque dense crasseque crispo-lanata insuper saepe ad costam 
Longe villoso-barbata, tactu mollissima, margine visu laevi, 
adaxiale aspectu laevis abaxiale nervis levissime vel haud 
notatis, sed infra indumentum costa crassa elevata striataque, 
nervis secundariis prominentibus inaequaliter 6-10(-15) mm inter 
sese distantibus in angulo 50-60° ascendentibus, nervis tertiis 
transversis et minoribus prominentibus in reticulum minutum 
elevatum anastomosatis, margine laminae argute revoluto. Pseudo- 
petiolus (4-)5-10 cm longus robustus crasse lanatus infra lanam 
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costulato-striatus et anguste deorsum angustissime marginatus 
basi robustissima triangulato-ampliata densissime crasse 
longeque lanato-barbata. Vagina coriacea plana multi-paralleli- 
nervata (8-)9-12 cm longa (7-)8-10.5 cm lata adaxiale glabra 
abaxiale dense longeque aureo vel fulvo-barbata, pilis ad 20 mm 
longis, inter folia adjacentia valde compressis. 

Inflorescentiae axillares 10-30 in rosula, foliis sesqui 
vel duplo longiores. Axis simplex crassus erectus aphyllus 
erasse denseque flavescenti-lanatus, 50-85 cm longus, basi 
(8-12 cm longitudine) robustiori inter vaginas foliorum occulta 
longe villoso-barbata pilis ad 20 mm, apice in cymam simplicem 
basi bibracteatam 3-capituliferam productus, sed saepe capitulo 
uno additionale minore breviter pedicellato infra terminalem 
instructo. Pedicelli crassi et dense crasseque flavo-lanati 
5-22 em longi saepe medialis longior, pedicello additionali 
2-4(-7) cm longo. Bracteae subtendentes decussatae 5-12 x 1.5-4 
em, oblongae vel ovato-oblongae obtusiusculae basim dilatatae 
amplectentes, subcoriaceae dense crasseque flavo-lanatae. 
Capitula cernua visu globosa 4.5-5(-6) cm lata crasse flavo-lanata. 

Capitula ampla aspectu globosa cernua, 4.5-5(-6) cm diam 
338-594 flores ferentia circulo ligularum 50-60 m, disco 
25-30 mm diametro. Involucrum cyathiforme dense crasseque 
flavo-lanatum. Phyllaria 9-15, exteriora 7-9 crasse herbacea 
ovato vel oblongo-ovata ad apicem attenuata obtusa vel subobtusa 
vel acutiuscula 37-20 x 20-10 mm, adaxiale apice excepto 
glabra plurinervata,abaxiale densissime lanato-barbata, barbis 
ad 10 mm longis, interiora (6-4) tenuiora magis oblonga plana, 
22-20 x 17-8 mm. Phyllaria fertilia herbaceo-chartacea rigida 
27-18 x 10-5 mm ovali-oblonga vel late oblonga subplana apice 
obtusiuscula vel acutata, multinervata, abaxiale sursum longe 
lanata barbis circa 3 mm longis, basi glabrescentia, interiora 
gradatim breviora deorsum magis glabratis, 18-16 x 4-2.5 m, 
plana vel plus minusve complicata subnavicularia subamplectentia, 
notate 7-9-nervata apice acutata barbulataque, pilis acutis 
0.1-0.3(-0.4) mm plus glandulis intersparsis. Receptaculum 
19-20(-22) mm diametro, planum ad centrum leviter convexun, 
glabrum. Paleae 12-17 x 2.5-4 mm ovali-oblongae obtusae vel 
subobtusae rigide membranaceae subhyalinae tenuiter plurinervatae 
sed 7 nervis magis notatis costato-subcarinatae plicato-amplectentes 
et curvatae naviculares subapice dorso barbulatae pilis flexuosis 
acutis 0.5-1 mm longis et glandulis minutis capitatis parcis 
vel copiosis intersparsis. 

Flores radii feminei 4-6-seriati, (80-)110-144 in capitulo. 
Corolla lutea 20-27 mm longa, tubo stricto 6-9 mm longo copiose 
vel sparse minute piloso pilis crassiusculis subconicis acutius- 
culis vel obtusis 0.05-0.5 mm, et copiosis vel sparsis glandulis 
capitatis minutis 0.025-0.1 mm; lamina stricte linearis 1.5-2 mm 
lata (raro 3 mm) 2-3-dentata, 5-7(-9)-nervata nervis abaxiale 
prominulis ad duos magis prominentes 2-plicata seu saepe involuto- 
plicata, basi parce minute pilosula glandulosaque cetera glabra 
dorso sparsis vel sparsissimis glandulis subsessilibus minutis 
munita. Stylus 7-12 mm longus ramis lineari-subulatis 2.5-4 mm 
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longis. Achaenia atra oblongo-subobovato-elliptica apice 
emarginata, exteriora (3.8-)4-6 x 2.2-3 mm triangulata, dorso 
subplano, interiora magis oblonga 4-5(-6) x 1.3-1.8 mm quad- 
rangulata dorso protrudo obtuse angulato. 

Flores disci pseudohermaphroditi 274-456 in capitulo. 
Corolla lutea 12-15 mm longa paulo incurva levissime zygomorpha, 
tubulo 5-6 mm longo angusto, ad basim excepto glabro sed 
copiosis glandulis pediculato-capitatis minutis ad 0.1 mm longis 
et praecipue sursum parcis vel parcissimis pilis crassiusculis 
subconicis obtusis vel subacutis 0.05-0.2 mm praedito, limbo 
tubuloso ad basim sparsis pilis et glandulis sursum parcis vel 
parcissimis glandulis minutis, lobis oblongo-triangularibus 
paulo inaequalibus 1.2-1.8 mm longis, marginibus incrassatis 
papillosisque, extus sparsis vel copiosis glandulis pediculato- 
capitatis minutis et interdum parcissimis pilis minutis 0.05-0.1 
mm longis. Antherae 3.7-4.5 mm longae appendice oblongo-ovata 
subacuta 0.8-0.9 mm longa. Stylus 11-14 mm longus. Nectarium 
tubulosum crassiusculum minute dentatum 1.1-2 mm longum. 

Typus: Colombia, Boyac4: Quebrada del Curial, paramo 3350 nm, 
at the spot La Porquera, eastern slope of the Cordillera (rio 
Casanare drainage), caulirosula up to 3m, thick, felty, 
cream yellowish leaves, 15 Sept 1969, J. Cuatrecasas & 

L. Rodriguez 27791; US, holotypus; US, COL, isotypi. Other 
collections: Boyac4é: Sierra Nevada del Cocuy, Valle del 

Cocuy, La Cueva, Chinchilla, 3800-3840 m, trunk 1 m high, thick, 
covered with marcescent leaves, center of rosette golden-sericeous, 
leaves thick, soft, habit white, 11-29 inflorescences in a 

rosette, Chromosome Number: n = 19, 17 Sept 1969, Cuatrecasas 

& Rodriguez 27826 (US, COL). PSramo de Socha (o de Pisba), 
3500-3550 m, caulirosula 2-3 m alt, habit yellowish, terminal 

bud, young leaves and hairs of the leaf-bases deep yellow, resin 
hyaline, pale yellow, ligular circle 5-5.6(-6) cm, disc 
2.5-2.8(-3) cm yellow becoming brownish, rays yellow, florets 
yellow, 5 Apr 1973, Cuatrecasas & Jaramillo 28737 (US, COL). 
P4éramo de La Sarna above the Laguna de Tota on the way to 

Pajarito, 3450 m, trunk 1m high 10 cm diam, densely and thickly 
covered by marcescent leaves, "frailej6n", 30 Mar 1973, Cuatrecasas, 
Jaramillo & Cleef 28696 (US, COL). 


ESPELETIA LOPEZII Cuatr. var. LOPEZII, fma. ALTICOLA Cuatr. fma. nov. 

Forma a typo speciei folia breviora angustioraque indumento 
magis crispo denseque compresso differt. Lamina foliorum 16-2 
em longa 3.2-4.7 cm lata. Petiolus 5-8.5 cm longo, basi 
dilatata crassissime denseque lanato-barbata. Vagina foliorum 
8-10 x 6-8 cm. 

Typus: Colombia, Boyac4é: Sierra Nevada del Cocuy, Péramo 
Céncavo, vallecito abrigado pantanoso entre morrenas peladas del 
superpéramo en el limite con el pd4ramo propiamente dicho, 4335 m 
alt, frailejonal, caulirrédsula de 2m, hojas verdoso-amarillentas, 
lfigulas amarillas, 25 Febr 1973, Antoine M. Cleef 8547; holotypus 
US, isotypi U, COL. Other collections: Id. P&éramo Céncavo en el 
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filo divisorio con Valle de Las Lagunillas, 4500 m alt, vege- 
tacién de Calamagrostis effusa, Poa sp y Leptodontium sp., suelo 
pedregoso, caulirrésula 2m, hojas verde grisAceas, ligulas 
amarillas, 30 Sept 1972, Cleef & Florschuetz 5923 (COL, U, US). 
Td. Cabeceras de la Quebrada El Play6én, Patio Bolos, Hoya San 
José ca 1 km SW del Alto de Patio Bolos, 4230 m, frailejonal en 
fondo pantanoso entre vertientes con vegetacién superparamuna 
seca, caulirrésula 2m, hojas verdoso-amarillentas, ligulas 
amarillas, 12 Mar 1973, Cleef 9101 (US). Id. Alto de Ritacuva, 
4550 m, on rock slope across moraine from tongue of glacier, 

SW facing slope, wet, caulirosuletum with leaves reaching 2.77 
m high, leaves yellow green, woolly felt-like both sides, 
embryonic leaves chartreuse woolly, inflorescence with light 
yellow hairs, rays yellow, 22 Apr 1959, Barclay & Juajibioi 744 
(US, F). Id. id. 4500 m SW-facing slope with dense Espeletia, 
caulirosuletum, leaves yellow green, woolly to felt-like on 
both surfaces with tan hairs at base, embryonic leaves woolly, 
yellow, 22 Apr 1959, Barclay & Juajibioi 7450 (US, COL). 


ESPELETIA PLETOCHASTIA Cuatr. var. SOCOTANA Cuatr. var. nov. 

Caulfrosula ad 1.5m alta, griseo-viridis, trunco 1m 
alto 4 cm diametro cum foliis marcescentibus tecto. 

Lamina foliorum 20-42 cm longa 4-8.5 cm lata, adulta 
coriacea rigidaque, saepe late oblanceolata, acuta basim versus 
magis angustata (1.6-0.9 cm lata), interdum brevi-subpetiolata, 
densiuscule tomentoso-villosa, juvenilis albicans; vetusta 
brunneo-viridis adaxiale asperula. 

Inflorescentiae axillares quam folia longiores statu 
fructifero 24-60 cm longae ramis ramulisque crassiusculis, 
pedicellis robustiusculis (0.1)0.5-1.5(-3) cm longis. 

Capitula parva 33-55 flores ferentia ligulis amotis 7-9 mm 
ecirculo ligularum 12-15 mm diametro. Phyllaria sterilia 
5-6(-8), 8-3.5 x 3-1.5 mm ovata vel oblonga acuminata dorso 
parce pilosula marginibus ciliatis pilis ad 1 mm longis acutis 
et glandulis pediculatis. Phyllaria fertilia ovato-oblonga vel 
oblonga acuta basi attenuata et incrassata, semi-amplectentia 
3-4 x 1.8-2.2 marginibus plus minusve ciliatis pilis subclavatis 
0.2-0.5 mm et glandulis globosis munita. Receptaculum conicum 
glabrum 3-3.5 mm diametro 2,.2-2.4 mm altum. Paleae obovato- 
oblongae vel oblongae scariosae hyalinae, 3-4.2 x 1.2-2.5 m, 
amplectentes apice obtusae vel subite acutatae sursum copiosis 
vel sparsis glandulis et sparsis vel sparsissimis pilis crass- 
iusculis clavatis 0.1-0.2 mm. 

Flores radii (8-)10-13 in capitulo 1-2 seriati. Corolla 
lutea 3.5-8 mm longa tubo 0.8-1 mm dense barbato pilis crassius- 
culis obtusis 0.4-0.8 mm, lamina late elliptica vel suborbiculari 
vel elliptico-oblonga 1.7-2.8 mm lata 7-9-nervata 2-3 dentata, 
abaxiale sparsis glandulis subglobosis circa basim copiosis 
munita. Achaenia obovato-oblonga obtuse subtriangulata dorso 
convexo, 2-2.2 x 1.5-1.6 m, interiora oblonga subquadrangulata 
2.2 x 1-1.2 m. 
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Flores disci 25-42 in capitulo. Corolla lutea 4-4.8 mm 
longa, tubo 1.5-2 mm deorsum glabro sursum sparsis vel copiosis 
pilis obtusis 0.2-0.7 mm et glandulis globosis pediculatis, 
limbo tubuloso campanulato praecipue deorsum sparsis vel 
copiosis pilis et glandulis, lobis oblongo-triangularibus 
0.7-0.8 mm longis deorsum parcis pilis et glandulis munitis. 

Typus; Colombia, Boyacé: Municipio de Socha, subp4ramo 
seco, 2900-3000 m alt, Apr 1973, Antoine Cleef 9870; holotypus, 
US; isotypi, COL, U. Other collections: Hoya del rio Socoté 
(afluente del rio Chicamocha), cerros 4ridos, rocosos en el 
flanco izquierdo, arriba de la carretera después del empalme 
para Socotdé, zona muy seca, km 53-54, 3000 m, caulirrésula, 
tronco 1 m alto 4 cm diam, cubierto de hoja marcescente; hoja 
adulta gruesa, coridcea, algo flexible verde amarillento 
clara, algo ruda haz, m&s clara envés; jévenes verde amarillento- 
blanquecinas, sericeas y suaves en los nervios, cogollo 
blanquecino sericeo, inflorescencias secas excepto algun raro 
capitulo con involucro verde claro y ligulas amarillas muy 
cortas, marcescentes, reflejas, 4 Apr 1973, Cuatrecasas & 
Jaramillo 28730 (COL, US). Id., 2940 m, résulas y caulirrésulas 
verdoso-grisdceo claras, tronco hasta 30 cm, involucro verde, 
lfgulas amarillas, hojas distales y cogollo cinéreo blanquecinos, 
densamente tomentoso-vellosos y algo sericeos, las viejas rudas 
en la haz con vello mas escaso; barbas de la vaina blanca, 

5 Apr 1973, Cuatrecasas & Jaramillo 28734 (US). Id., 2900 m, 
ladera seca, caulirrosuleto 1.5 m, hojas con indumento blanco, 
capitulos 7 mm diam, brActeas invol. verde limén, brdcteas 
liguliferas verde oscuro, lfgulas amarillas, 9 Oct 1971, 
Jaramillo, Lozano & Diaz P. 5017 (COL). 

Variety socotana differs from variety pleiochasia mainly 
by the more narrowed leaves towards the base, by the shorter and 
thicker branchlets of inflorescence and pedicels, by the more 
glandular involucre and by the smaller number of flowers, 
particularly of the rays. 


ESPELETIA ROSITAE Cuatr. var. MACROCEPHALA Cuatr. var. nov. 

Caulirosula 1 m alta visu albido-lutescens, trunco erecto 
cum foliis marcescentibus spisse crasseque tecto. 

Folia coriacea flexibilia cum indumento crasso tactu molle, 
flavescenti-lanato tecta, 32-36 cm longa (vagina excepta), 6-7 
cm lata. Lamina late oblanceolata apice attenuata acutaque basim 
versus gradatim attenuata basi in pseudopetiolum brevem 2-3 cm 
anguste alatum 10-14 mm latum angustata, margine integerrima 
infra indumentum revoluta, adaxiale densissime crasseque 
flavescente crispo-lanata tantum costa paulo notata, abaxiale 
nervatione cum indumento occulta sed costa paulo conspicua et 
nervis secundariis plus minusve notatis, vestimentum crispo- 
lanatum sed praecipue juvenilia insuper tenuiter subadpresseque 
villoso-barbata, infra indumentum costa incrassata elevataque 
nervis secundariis 5-10 mm distantibus prominentibus, ad angulum 
50-60° curvato-ascendentibus prope marginem magis arcuatis, 
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nervulis in reticulum minutum prominulum anastomosatis. Vagina 
late oblonga apice obtuse attenuata, 9-10 cm longa 6-8 cm lata 
coriacea, adaxiale glabra (apice excepto) multi-nervata, 
abaxiale ad apicem dense crasseque lanata et barbulata reliqua 
densiuscule longi-villoso luteo vel fulvo-barbata pilis tenuibus 
acutis antrorsis usque ad 20 mm longis. Folia juvenilia magis 
mollis, crassiore aureo-luteo barbulato-lanata. 

Inflorescentiae axillares 15-20 in rosula folia duplo 
excedentes monocephalae. Axis robustus 60-90 cm longus 
2/3 nudis, tertio terminali tribus paribus foliis reductis 
decussatis lineari-oblongis inferiori 9-14 x 1.5-2 em, mediali 
6-5 x 2-3 cm supremo 4-3 x 2-3 cm, internodiis primo 14-17 am, 
secundo 2-5.5 cm, tertio 1-2.5 cm longo, omnis crasse denseque 
flavescente crispo-lanatus, insuper plus minusve villoso- 
barbulatus, basi axis robusta longe denseque antrorso-barbata 
pilis tenuibus usque ad 20 mm, apice capitulum singulum 
brevipedicellatum producto, pedicello crasso lanato 1-2.5 cm 
longo. 

Capitula magna singula ad terminationem scapi, cernua, 
subglobosa, 5-7 om diametro, circa 470 flores ferentia, circulo 
ligularum 55 mm, disco 35 mm diam in vivo. Involucrum profunde 
cupulatum dense crasseque flavo-lanatum 5-7 cm diametiente om 
altum. Phyllaria sterilia circa 13 crasse herbacea ovato-oblonga 
apice plus minusve attenuata subobtusa vel obtusa, adaxiale 
glabra conspicue 12-10-nervata subapice lanato excepto, abaxiale 
densissime lanata barbis ad 12 mm longis, dua exteriora 
opposita 40 x 22-20 mm, sex 36-34 x 19-16 mm, quinque interiora 
32-30 x 18-13 mm. Phyllaria fertilia externa 28-25 x 12-10 m, 
late oblonga obtusa vel subobtusa, saepe infra extremum contracta, 
extus parce sed sursum dense lanuginosa, cetera introrsum gradatim 
breviora tenuioraque 22-16 x 9-5 mm, oblonga amplectentia 
utrinque attenuata apice subobtuso glabra sed subapice barbulata 
pilis brunneis erectis acutis 0.5-1.5 mm longis. Receptaculum 
patelliforme ad centrum paulo convexum, 20-22 mm diametro. Paleae 
15 x 5 mm, rigide membranaceae, oblongae apice angustato 
subobtuso, 5-7 nervatae costa magis rigida prominulaque, subapice 
apiceque barbulatae pilis 0.5-0.8(-1) mm, acutis plus raris 
glandulis brevibus ad margines plus minusve conspicuis. 

Flores radii feminei 5-6 seriati circa 117 in capitulo. 
Corolla lutea 20-23 mm longa, tubo 5.5-6 mm longo stricto, copiose 
patulo-piloso pilis crassis basim versus dilatatis (conico- 
oblongis) obtusis 0.5-0.25 mm ad apicem paulo longioribus, et 
parcis glandulis capitatis intermixtis praedito, intus saepe 
1-3 filamentis staminodialis flexuosis usque ad 4 mm munito; 
lamina stricte lineari 1.5-1.8 mm lata, apice 2-3-dentata, 

5 nervata, ad duos nervos robustiores 2-plicata, basi paulo 

brevi-pilosa excepta glabra. Stylus 10 mm longus. Achaenia 

subobovato-oblonga apice emarginata, exteriora triangulata 

4 x 3 mm basi leviter attenuata obtusiuscula dorso plano- 

convexo tenuiter striolato adaxiale subulato-angulata, interiora 

5 x 2 mm 4}-angulata angulo dorsali obtusiusculo ceteris argutis. 
Flores disci pseudohermaphroditi circa 350 in capitulo. Corolla 
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12-13 mm longa paulo incurva leviterque zygomorpha, tubulo 5-5.5 
mm longo sparsis pilis crassis sursum attenuatis obtusis 0.05-0.2 
mm cum parcis glandulis columnari-capitatis circa 0.05 mm 
intermixtis, limbo stricto tubuloso parcis vel raris glandulis 
munito, lobis oblongo-triangularibus 1.2-1.5 mm ad margenes 
adaxiale dense longi-papillosis, extus parcis vel raris pilis 
ecrassis obtusis 0.05-0.15 mm et parcis glandulis breviter pedicu- 
latis vel subsessilibus. Antherae 4.2-4.4 mm appendice 

elliptica apice leviter attenuata subacuta incurva 0.9-1 mm 
longa. Stylus 13-14 mm longus apice leviter incrassato minute 
papilloso-piloso. Nectarium 1 mm stricte tubulosum. 

Typus: Colombia, Boyacd: Pdramo next to Santa Rosita on 
the way to Gonzaga, 3300 m alt marginally associated with 
extensive, exclusive communities of Espeletia arbelaezii, 
continuation of the pdramos Guantiva-Huinas complex; "caulirrésula 
1m alta, tronco 30 cm alto cubierto de grandes hojas marcescentes, 
6 cm diam debajo del A4pice, hojas adultas coridceas firmes 
blanquecino-verdoso-amarillentas, cogollo amarillo dorado vivo, 
inflorescencias axilares monocéfalas gruesamente amarillento- 
lanudas, capitulos grandes, involucro amarillo claro lanudo, 
ligulas amarillo vivo, flésculos amarillos, cfirculo ligular 
5.5 cm, disco 3.5 cm diam, vaina foliar con barbas amarillo- 
rubias", 6 Apr. 1973, J. Cuatrecasas & R. Jaramillo 28743; 
holotypus US; isotypi, COL, US). Another collection: Boyacé: 

N. of Belén: Cerro Pan de Azucar, Cabeceras de Quebrada Las 
Barrosas, Hoya El Santuario, "vallecito pantanoso muy htmedo 
con Sphagnum, 4050 m alt, caulirrésula 2-3 m, hojas amarillas, 
ligulas amarillas," 7 May 1973, Antoine Cleef 9824 (U,US). 


ESPELETIA SUMMAPACIS Cuatr. sp. nov. 

Caulirosula visu albida, caule simplice erecto usque 2 m 
alto 6-8 cm diam, cum foliis marcescentibus spisse obtecto. 

Folia coriacea adulta rigida. Lamina sessilis lanci-oblonga, 
sursum gradatim angustata acuminata acuta, deorsum paulo attenuata 
margine integra leviter revoluta incrassataque, 36-52 cm longa 
3.5-5.7 cm lata, basi (1.2-)1.5-1.8 cm lata; supra densissime 
lanata, praematuritate alba vel viridi-alba visu subsericea 
pilis valde longis inferne pluriarcuatis intricatissimis extremo 
tenui recto ascendenti adpressoque, aspectu superficiei sericei, 
adulta vetustaque cinerea vel viridi-cinerea dense adpresseque 
erispo-lanata; subtus etiam albo-sericea vel cinerea costa 
crassa elevata multi-striata, circa basim valde dilatata, nervis 
secundariis prominentibus angulo 60-70° patulo-ascendentibus, 
inter se 5-8 mm distantibus, circa marginem valde arcuatis 
ascendentibus et cum minoribus anastomosantibus, nervulis tertiis 
et minoribus reticulum prominentem minutum formantibus, areolis 
profundis glabris sed reticulo dense lanato pilis patulis sed 
arcuato-crispis intricatis vestimentum albidum vel viridi- 
cinereum formantibus, costa crasse densissime adpresse albo- 
lanata insuper praecipue juvenili adpresse sericeo-villosa. 
Vagina crasse coriacea ovato-oblonga vel subtrapeciale 6-7 cm 
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longa, 4-6 (basi) lata, argute paralleli-nervata adaxiale 
glabra subapice excepto lanato, abaxiale densissime adpresseque 
longe villosa, pilis ad 20 mm longis, sursum magis intricatis 
lanato barbatisque. Gemma terminalis et folia initialia 
densissime crasseque longe villoso-induta nitente albo-sericea. 

Inflorescentiae axillares cymosae, 3-capituliferae rosulam 
paulo superantes. Axis robustus striatus erectus nudus, dense 
crasseque albo-lanatus pilis longis crispis intricatisque in 
juvenile insuper plus-minusve longe villoso-sericeis, basi 
crassior densissime longe barbatus pilis tenuissimis antrorsis 
usque ad 30 mm longis. Pedunculi monocephali tres, centralis 
cum lateralibus longior, 10-18 cm longi, dense crasseque 
albo-lanati juventute insuper sericeo-barbulati, suberecti, 
sursum flexuose arcuati unusquisque capitulum globosum 4-6 cm 
diam floccoso-albo-lanatum nutantem ferens. Bracteae subtenden- 
tes decussatae anguste lineares vel lineari-subulatae acutae 
basi amplectentes, 7-13 cm longae 0.8-1.5 cm latae. 

Capitula globoso-campanulata dense crasseque albo-gossypina, 
4-6 om diametientia, 450-736 flores ferentia. Involucrum 
subcampanulatum circa 3 cm altum, adpresse expansum 70-120 mm 
diametro circulum ligularum valde excedens. Phyllaria sterilia 
35-50 pluriseriata, oblongo-sublanceolata vel subulato-lanceolata, 
acuminata acutaque, basi paulo vel levissime attenuata incras- 
sataque, exteriora 10-14 utrinque densissime albo-lanata 
barbataque 53-30 x 12-5.5 mm, ceteris gradatim minoribus et 
adaxiale minus vestitis 33-17(-14) x 9-3 mm, exteriora tantum 
costa basi dilatata bene conspicua reliquis venis tenuibus ~ 
reticulatis prominulis superficiem rugosam formantibus, interiora 
costa conspicue prominenti duobus nervis lateralibus ascendentibus 
sursum venulis reticulatis abaxiale dense pilosis et glandulis 
copiosis 0.02-0.03 mm intersparsis, adaxiale pilis sparsis vel 
(intima) glabra. Pili inferne crassiusculi cellulis brevibus 
numerosis sursum tenuioribus elongatis valde flexuoso-intricati. 
Phyllaria fertilia tenuiora subhyalina exteriora dorso copiose 
glandulifera et plus minusve antrorso-villosa pilis 1-2 mm 
margine ciliata pilis 0.5 mm, (24-)20-13 x 4-2.6 oblonga subapice 
saepe paulo ampliata apice attenuata acutataque, costa notata 
plus 1-2 nervis lateralibus parallelis tenuibus et venulis 
reticulatis, cetera intima gradatim minora 16-10 x 4-2(-1.8) mn, 
anguste oblonga subite acutata apice dorso barbulata et 
glandulata deorsum sparse pilosa intus glabra. Receptaculum 
planum (24-)20-18 mm diametro, minute hirtum pilis acutis 
O.3-1 mm longis. Paleae membranaceae subhyalinae rigidae 
dorso subcarinato-costatae complicate semiamplectentes basi 
incrassata magis amplectenti, oblongae apice angulato acutoque, 
vel subacuto 2-3 nervis utroque latere tenuibus plus minusve 
conspicuis, abaxiale tantum ad costam pilosulae dorso subapicem 
breviter barbulatae pilis antrorsis rectis vel leviter flexuosis 
O.4-0.7(-1) mm longis. 

Flores radii feminei 4-5-seriati 127-236 in capitulo. Corolla 
lutea 16-22 mm longa, tubo 2-2.8 mm longo, copiosis glandulis 
pediculato-capitatis 0.02-0.07 mm et adaxiale antrorso-piloso 
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praecipue apicale ad verticem barbato et ad basim annulato- 
barbato pilis hyalinis, obtusiusculis vel acutis, 0.4-0.8(-1.5) 
mm; lamina oblonga deorsum angustata apice rotundata 

obtuseque 2-3-dentata, 2-2.8 mm lata 7(-9) nervis bene conspicuis 
subtus prominulis duobus crassioribus, utrinque glabra. Stylus 
7-11 mm longis ramis 2-3 mm subulatis. Achaenia matura atra 
exteriora obovato-oblonga 4} x 2 mm triangulata dorso planiusculo, 
interiora magis oblonga quadrangulata 4 x 1-1.1 mm, basi leviter 
attenuata. 

Flores disci pseudohermaphroditi 300-478(-500) in capitulo. 
Corolla lutea 9-11.5 mm longa, tubo 2.5-3 mm longo glabro vel 
sursum seu apicem parcis vel raris glandulis ad 0.07 mm, limbo 
tubuloso basi parcis glandulis pediculatis 0.03-0.08 mm, lobis 
triangularibus 0.8-1.3 mm longis crasse marginatis abaxiale 
glabris vel raris glandulis subsessilibus,margine minute 
papillosis. Antherae circa 3.5-4 mm longae basi acute breviter- 
que sagittatae appendice apicali elliptico-oblonga subacutata 
0.8-1 mm longa. Stylus 11-13 mm extremo breviter fissus lobis 
oblongis subobtusis extus papillosis. Nectarium 0O.7-1 mm 
longum tubulosum apice incrassato-cupulato conspicueque 
5-dentato. Ovarium sterile pediculiforme 0.4 mm longum. 

Typus: Colombia, Cundinamarca: Macizo de Sumapaz, adelante 
de Andabobos, cerca al Pico de San Mateo, paramo, 3950-000 m, 
caulirrosuletum de tallo corto, capitulos generalmente 3-floros, 
aspecto totalmente blanco, inflorescencias péndulas con las flores 
ocultas, radiales amarillas, las centrales ocres, 7 Febr 1975, 
Lorenzo Uribe-Uribe & Roberto Jaramillo-Mejia 6895; holotypus, US; 
isotypus, COL. Other collections: same locality and collectors 
n2 6896 paratypi (COL, US); same locality, older specimen with 
fruits, stem 1 m high, L. Uribe-Uribe & R. Jaramillo-Mejia 6897, 
paratypi (COL, US); near crest of Alto de San Juan in a small 
pass about 10 k N. of Nevado de Sumapaz, W. of Quebrada Rabona, 
4000 m, abundant growing with n9 20679 with no apparent intergrad- 
ation; rosette on top of stem 6 cm thick covered with old leaf 
bases, making the whole 15 cm thick, about 1.5m tall, heads 
whitish, nodding, rays yellow, inflorescence axillary spreading, 
8 Aug 1943, F. Raymond Fosberg 20677 (NY, F). Pdramo de Sumapaz, 
Cuchilla La Rabona between Andabobos and headwaters of Rio San 
Juan, 4000 m, "vertiente pantanosa con Chusquea, Alchemilla, 
Breutelia y Sphagnum; caulirrosula 1 m, hojas grisdceas, infl. 
péndulas, lf{gulas amarillas, frailején", 11 Nov 1972, Cleef 1575 
GURUS). 

Espeletia summapacis is distinguished by its large heads 
with several rows of narrow, lance-linear or acuminate-oblong 
phyllaries much longer than the rays, by its inflorescences of 
three white woolly nodding heads, by the sessile, long, 
sublance-oblong leaves scarcely narrowed to the base, and by 
the white woolly habit of rosettes and inflorescences. 
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Harold N. Moldenke 


CITHAREXYLUM B. Juss. 

Additional & emended bibliography: Dennis, Kew Bull. Addit. 
Ser. 3: 177 & 258. 1970; El-Gazzar & Wats., New Phytol. 69: 169, 
471, 473, 483, & 485. 1970; Elliovson, Complete Gard. Book South. 
Hemisph., ed. 6, 12 & 70. 1970; Gibson, Fieldiana Bot. 2h: 179, 
18h—-191, & 222, fig. 35 (19708 and 32: 176--177. 1970; Hocking, 
Excerpt. Bot. 4.15: 22. 1970; Moldenke in Correll & Johnston, 
Man, Vase. Pl. Tex. (Contrib. Tex. Res. Found. Bot. 6:] 1313 & 
1337-1338. 1970; Reitz, Sellowia 22: 3h. 1970; J. Raedowski, 
Anal. Esc. Nac. Cienc. Biol. 18: 93. 1970; Soukup, Raymondiana 3: 
26 & 47. 1970; G. Taylor, Ind. Kew. Suppl. 1h: 34. 1970; Van 
Steenis-Kruseman, Fl. Males. Bull. 5, Ind. LI. 1970; Angely, Fl. 
Anal. & Fitogeogr. Se Paulo, ed. a ks : 826, 830, & iv. 1971; 
Anon., Biol. Abstr. 56 (6): B.A.S.I.C. S.46. 1971; Cain, Man. 
Veg. Anal., imp. 2, 226 & 22. 1971; Dwyer, Raymondiana ): 70. 
1971; Farnsworth, Pharmacog. Titles 6 (9): iii & title 157h6. 
1971; Fryxell, Biol. Abstr. 52: 3079. 1971; Gantz, Baturalist 
South. Fl. 169. 1971; Hocking, Excerpt. Bot. A.18: hh. 1971; 
Long & Lakela, Fl. Trop. Fla. 16, 733, 738, & 934. 1971; Mol- 
denke, Fifth Summ. 1: 5, 28, 55, 67, 68, 77, 78, 81--85, 87, 90, 
92—95, 98, 100, 102, 10h, 106—-109, 111, 112, 115, 122, 129, 
131—133, 135, 139, 140, 147, 148, 181, 185, 188, 195, 203, 21h, 
226, 272, 280, 299, 319, 350, 356, 357, 375, 382, 391, 395, 396, 
03, 42h, 426-138, 452, 461, 468, hm—k7h, & 487 (1971) and 2: 
491, 518, 525, 526, 531, 533, 51,8, 557, 558, 569--571, 595, 616, 
617, 619, 620, 645, 731, 71, 743, 756, 766, 768, 769, 772, TIh— 
716, 786--789, 791, 792, 858--861, 968, 969, & 971. 1971; Roger- 
son, Mycologia 63: 1280. 19713; Roth & Mérida de Bifano, Act. 
Biol. Venez. 7: 131. 1971; Sdéez T. & Nasser C., Revist. Biol. 
Trop. 18: 136. 1971; Troncoso, Darwiniana 16: (622)—626, fig. 1. 
1971; Woodbury, Martorelli, & Garcia Tuduri, Journ. Agric. 

Univ. P. R. 55: 501—502. 1971; Moldenke, Phytologia 21: 147, 
505, & 511 (1971), 22: 6 (1971), and 23: 180, Wh, 415, 417, 418, 
28, & 505. 1972; C. D. Adams, Flow. Pl. Jamaic. 627, 633, & 808. 
1972; "A. K. W.", Biol. Abstr. 5: 2319. 1972; Aleman Frias, 
Aurich, Ezcurra Ferrar, Gutiérrez VAzquez, Horstmann, Lépez Ren- 
dueles, Rodriguez Graquitena, Roquel Casabella, & Schreiber, Die 
Kulturpfl, 19: 422. 1972; Anon., Biol. Abstr. 54 (3): BA.S.I.C. 
S.51 (1972) and 54 (5): B.AS.I.C. S.52 & S.272. 1972; Anon., 
Commorm. Myc. Inst. Index Fungi 3: 823. 1972; Cabrera, Bol. Soc. 
Argent. Bot. 14: 258. 1972; Farnsworth, Pharmacog. Titles 7 (1): 
v. 1972; Fletcher in Hillier, Man. Trees & Shrubs, ed. 2, 76 
(1972) and imp. ed., 76. 1972; Fong, Trojdnkova, Trojdnek, & 
Farnsworth, Lloydia 39: 147. 1972; Hinton & Rzedowski, Journ. 
Arnold Arb. 53: 167. 1972; Hocking, Excerpt. Bot. A.21: 30. 
1972; Letouzey, Man. Bot. Forest. Afr. Trop. 2 (B): 361. 1972; 
334 
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Moldenke, Biol. Abstr. 5): 1189 & 6295. 1972; A. L. Moldenke, 
Phytologia 23: 318. 1972; Rouleau, Taxon Index 1-20, part 1: 88. 
1972; Tomlinson & Fawcett, Journ. Arnold Arb. 53: 386—389, fig. 
1--11. 1972; Airy Shaw in J. C. Willis, Dict. Flow. Pl., ed. 8, 
257, 334, 525, 980, & 1207. 1973; Altschul, Drugs & Foods 2h5 & 
351. 1973; Anon., Biol. Abstr. 55 (12): B.A.S.I.C. S.50 & 5.268 
(1973), 56 (2): BeAS.1-C. S52 (1973), and 56 (8): BASIC. 
S.53 & S.287. 1973; K. E. Clausen, Biol. Abstr. 56: 183 & 6566. 
1973; Desch, Timber, ed. 5, imp. 2, 388. 1973; Farnsworth, Phar- 
macog. Titles 6, Cum. Ind. [31] (1973) and 8 (8): vi. 1973; Heg- 
nauer, Chemotax. Pfl. 6 [Chem. Reihe 21]: 658, 660, & 661. 1973; 
J. Hutchinson, Fam. Flow. Pl., ed. 3, 87 & 922. 1973; Lépez- 
Palacios, Revist. Fac. Farm. Univ. Los Andes 9 (13): 65. 1973; 
Moldenke, Biol. Abstr. 56: 653. 1973; Moldenke in Woodson, Schery, 
& al., Ann. Mo. Bot. Gard. 60: 2, 92-101, & 145, fig. 9. 19735 
R. R. Rao, Stud. Flow. Pl. Mysore Dist. 2: 747 [thesis]. 1973; 
Tomlinson, Journ. Arnold Arb. 54: 120. 1973; Wedge, Pl. Names, 
ed. 1, 7. 1973; Wilder, Frag. Gard. 206 & 386. 1973; Moldenke 
Phytologia 25: 227--230, 235, 236, 238, 368, 505, & 506 (19735, 
26: 501 & 502 (1973), 27: 82, 8h, 161, 289, 363, & 36h (1973), 273 
507 (197k), 26: 432—h36, Wb, LAS, LSk, & 507 (197h), amd 29: 
506. 1974; El-Gazzar, Egypt. Journ. Bot. 17: 75 & 78. 197h; 
Farnsworth, Pharmacog. Titles 9 (3): vi. 197h; R. D. Gibbs, Chem- 
otax. Flow. Pl. k: 2079. 197k; Heslop-Harrison, Ind. Kew. Suppl. 
15: 33. 1974; Hocking, Excerpt. Bot. A.23: 290 & 293. 197h3 
Howes, Dict. Useful Pl. 96. 197; "H. R.", Biol. Abstr. 57: 190). 
197h; Lasser, Braun, & Steyerm., Act. Bot. Venez. 9: 36. 197h; 
Little, Woodbury, & Wadsworth, Trees P. R. & Virg. Isls. 2 [U. S. 
Dept. Agr. Agric. Handb. 9]: 85h, 858, 859, 990, 99h, 995, 
1000, 1001, 100), & 1021, fig. 680. 197k; Leén & Alain, Fl. Cuba, 
imp. 2, 2: 280 & 298--301, fig. 129. 1974; Lépez-Palacios, Re- 
vist. Fac. Farm. Univ. Los Andes 1): 21 & 22. 197); Moldenke, 
Biol. Abstr. 58: 68). 197k; A. L. Moldenke, Phytologia 28: 50h 
(197) and 29: 171. 1974; Troncoso, Darwiniana 18: 297, 301, 302, 
30h, 373-375, 377, 378, 380, 08, & hil, fig. 26. 197h; Wedge, 
Pl, Names, ed. 2, 10. 197k; (Farnsworth), Pharmacog. Titles 7 
Cun, Gen. Ind. [29]. 1975; LSpez-Palacios, Revist. Fac. Farm. 
Univ. Los Andes 15: 10—-2h, 27, & 9, fig. [1—]. 1975; Molden- 
ke, Phytologia 30: 181 & 507 (1975) and 31: 300—30h. 1975. 

It is worth noting here that the Rauwolfia L., a member of the 
Apocynaceas, is listed as such by Prain in the "Index Kewensis" 
Supplement (1913) and is given as a synonym of Rauvolfia L. by 
Airy Shaw (1966). 

The H.B.K. reference dates in the bibliography of Ci Lum 
have been authenticated by the late Dr. J. H. Barnhart, eminen 
botanical biographer and bibliographer. 

Airy Shaw (1966) places Sclerodn Benth. in the synonymy of 
Petitia Jacq., but this disposition is entirely incorrect. The 
only species described in Sclerodn, S. oleimm, is the nsame- 
bringing synonym of Citharexylum oleimm (Benth.) Moldenke, as I 
pointed out in 1937. 
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The Endlicher (1838) reference cited in the bibliography of 
Citharexylum is often cited as "1836-1856", but the page involved 
was actually issued in 1838. 

Martin (196) reports finding no endosperm in the seeds of 
this gems. Desfontaines (1815) records the French vernacular 
names, “bois-guitare" and "bois-guittare", for member of this 
gems, while Hernandez (193) records "chichicpatl" as the Mayan 
name. 

Feng (1964) reports that pharmaceutical screening on an uniden- 
tified species of this gems "indicated a low mouse toxicity, no 
effect on the rat uterus, increased the flow through rat limb, no 
effect on guinea pig ilewm, no effect on toad rectus muscle, and a 
pressor effect on dog blood pressure". Melchior (196) reports 
that "mehrere Arten liefern Eisenholz", Rogerson (1971) reports 
the fungus, Epithele vermifera (Bourd.) Boquiren, as attacking a 
species in this gems, while the Commonwealth Mycological Insti- 
tate (1972) lists Asteridiella vilis var. citharexyli. 

Raimondi (1943) cites his nos. 3206, 3951, & 11906 as uniden- 
tified species of Citharexylum from Peru, the first two being 
from Cajamarca, collected in January, 1875. Foster (1958) lists 
C. mendocimm k. A. Phil. as a valid species from Bolivia, but 
this plant is actually a species of Grabowskia in the Solanaceae. 

The Belshaw 3213, distributed as a Citharexylum, is actually 
Aegiphila smithii Moldenke and Mart{nez-Calderén 2253 is Cleroden- 
drum ulei Hayek, while Pennington 295 is Vitex mollis H.B.K. and 
Hosséus 476 is not verbenaceous. 





CITHAREXYLUM AFFINE D. Don 

Additional & emended bibliography: Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp, 1, 1: 549. 1893; Prain, Ind. Kew. Suppl. h, imp. 
1, 49. 1913; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 
Sig. 1946; Prain, Ind. Kew. Suppl. , imp. 2, 49. 1958; Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 549. 1960; Hocking, Ex- 
cerpt. Bot. A.11: 50h (1967) and A.12: 426. 1967; Moldenke, Phy- 
tologia 14: 430. 1967; Moldenke, Biol. Abstr. 9: 4199. 1968; M. 
Martinez, Pl. Med. Mex., ed. 5, 383. 1969; Gibson, Fieldiana Bot. 
2h (9): j91, 1970; J. Rzedowski, Anal. Esc. Nac. Ciene. Biol. 18: 
93. 1970; Moldenke, Fifth Sum. 1: 67, 356, 431, 433, 436, & 47h 
(1971) and 2: 787 & 858. 1971; Farnsworth, Pharmacog. Titles 7 
(10): v. 1972; Fong, Troj&nkova, Troj&nek, & Farnsworth, Lloydia 
39: 147. 1972; Hinton & Rzedowski, Journ. Arnold Arb. 53: 167. 
1972; Moldenke, Phytologia 23: klk. 1972; Altschul, Drugs & Foods 
cpa 1973; [Farnsworth], Pharmacog. Titles 7, Cum. Gen. Ind. [29]. 
1975.6 

Recent collectors describe this plant as a shrub, 1.5—8 mu. 
tall, or a tree, 5-16 m. tall, the trunk 25 cm. in diameter at 
breast-height, the flowers fragrant, and the fruit turning from 
green to pale-orange or orange-red and finally blue-black, black, 
or "morado obscuro" when mature. They have encountered it in 
sandy loam soil in pinewoods, in oak woodland on dissected vol- 
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canic terrain, and variable woodland more or less marginal to 
tropical savannas, at altitudes of 150 to 2500 meters. Rzedowski 
found the plant growing in woods of Quercus and Cupressus with 
abundant lianas and epiphytes. 

In addition to the months previously reported, the species has 
been found in fruit in December. Additional vernacular names re- 
ported for it are "jalacote" and "platanillo". Nevling & Gémez— 
Pompo assert that it is "scarce in secondary forests of Quercus”, 
Altschul (1973) reports that its fruit is much eaten by birds; 
she cites Mexia 58), as the source of this information, The corol- 
las are described as having been "white" on Chippendale 23682 and 
J. Ruedowski 22356, “pale-lavender" on Gentry & Gilly 10705, 
"deep-blue" on m Gentry & & Gilly 10826, and "morada" on Mart{nez- 
Calderén 2265. For additional info arerasivon see under C. C. ptero— 
Cladun D Donn. Sm. in this series of notes. 

~ Martinez (1969) reports that C. affine "Existe en el centro del 
pafs [Mexico] y suelo llamarse coral" and that "Se toma el cocim- 
iento de las hojas contra los resfrios". Chippendale reports that 
this plant is "knom as C. subserratum Swartz here [Australia], 
but no authentic specimens are held here, and specimens vary from 
{the] descriptions [of that species] available here. [It] appears 
more like C. spinosum." 

Material of C. affine has been misidentified and distributed in 
some herbaria as C, subserratum Sw. 

a citations: MEXICO: Colima: R. McVaugh 15697 (N). 
México: J. Espinosa 739 (Au--256507, Ip, Mi); Hinton 9011 9011 (Se-— 
120070, ean), le 6647 (Ms—30919); J. Rzedowski 22356 
(Au--256h10, Ip, Mi, = 552, | Ws). Nayarit: Feddema 718 (ha 
26365, Ip); Gentry & Gilly 10705 (Mi), 10826 (Mi); Philbrick 760 
(Ba). Veracrug: Lot 1219 (Ft); M Martinez-Calderén hae (G); Nev-_ 

& Gémez—Pampa 2150 2150 (Ld). CULTIVATED: Australia: C hippendale 


23682 (W--2093050) . 


CITHAREXYLUM AFFINE var. GLANDULIFERUM Moldenke 

Additional bibliography: Moldenke, Phytologia 6: 282—-283. 
1958; Moldenke, Fifth Summ. 1: 67 (1971) and 2: 858. 19713; Hinton 
& Rzedowski, Journ. Arnold Arb. 53: 167. 1972. 


CITHAREXYLUM ALAINII Moldenke 

Bibliography: Moldenke, Résumé Suppl. 17: 2. 1968; Moldenke, 
Biol. Abstr. 50: 6338. 1969; Moldenke, Phytologia 18: 70. 1969; 
Hocking, Excerpt. Bot. A.15: 22. 1970; Moldenke, Fifth Sum. 1: 
102 (197) and 2: 858. 1971; Heslop-Harrison, Ind. Kew. Suppl. 15: 
33. 197k. 

Liogier describes this plant as a slender shrub, to 2m. tall, 
with upright branches, white flowers, and orange-red fruit. He 
has found it growing, "uncommon" or "rare", on steep slopes in 
exposed places on limestone ridges and in thickets and woods and 
on limestones crests, at altitudes of 700--850 meters, flowering in 
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May and June and fruiting in October. 

Citations: HISPANIOLA: Dominican Republic: A. H. Liogier 1120 
(N--isotype, N—isotype, N—isotype, N—isotype, Z—-type), 13 
(Ld, N), 15547 (Ld, N, W--2576807h), 15673 (Ac, N, W--2576976A) « 


CITHAREXYLUM ALBICAULE Turcz. 


12. 1975. 


CITHAREXYLUM ALTAMIRANUM Greenm. 

Additional & emended bibliography: Prain, Ind. Kew. Suppl. kh, 
imp. 1, 49 (1913) and imp. 2, 49. 1958; Moldenke, Phytologia 13: 
us 19663 Moldenke, Fifth Summ. 1: 9, 356, & 426 (1971) and 2: 

8. 1971. 

Recent collectors describe this plant as a shrub, 6 feet tall, 
with subglobose dark reddish-purple fruit. They have encountered 
it on hilltops and in thin gravelly soil of oak-pine grassland on 
rocky hills, at altitudes to 7900 feet, flowering in August and 
fruiting in October. 

Additional citations: MEXICO: Hidalgo: C. L. Lundell 12557 (Au— 


280308, Au--2680309); Taylor & Taylor 6220 (N).~ 


CITHAREXYLUM AMAZONICUM Moldenke 

Emended synonymy: Cytharexylon cinereum L. ex Le Cointe, Amaz. 
Bras. III Arv. & Pl. Uteis, ed. 1, 349. 193) [not Citharexylon 
cinereum L., 1851, nor Spreng., 1851, nor Citharexylum cinereun L., 
ioe nor Sessé & Moc., 189), nor Donn. Sm., 1907, nor Jacq., 

909} » 
Additional & emended bibliography: Le Cointe, Amaz. Bras. III 
Arv. & Pl. Uteis, ed. 1, 349. 193; J. Fe Macbr., Field Mus. Publ. 
Bot. 13 (5): 679. 1960; Moldenke, Phytologia 14: 30. 1967; Mol- 

denke, Fifth Summ. 1: 147 & 47 (1971) and 2: 858. 1971. 





CITHAREXYLUM AMBIGUUM Moldenke 
Additional bibliography: Moldenke, Phytologia 13: 280. 1966; 
Moldenke, Fifth Summ. 1: 67 (1971) and 2: 858. 1971. 


CITHAREXYLUM ANDINUM Moldenke 
Additional bibliography: R. C. Foster, Contrib. Gray Herb. 18): 
169. 1958; J. F. Macbr., Field Mus. Publ. Bot. 13 (5): 668 & 671— 
672. 1960; Moldenke, Phytologia 13: 280. 1966; Moldenke, Résumé 
Suppl. 17: 3. 1968; Moldenke, Fifth Summ, 1: 181 (1971) and 2: 
858. 1971; Troncoso, Darwiniana 18: 373, 375, & 408. 197k. 
Macbride (1960) asserts that this species is "Closely related 
to C. Weberbaueri Hayek and C, flexuosum (R. & P.) D. Don, but dif- 
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fers from both in the acutely angled branchlets and glabrate 
leaves. Has been confused, also, with Duranta Plumieri Jacq., 
but the twigs are not covered with approximate sterigmata...e..§ 
from range, the Scolnik specimen would be more usually referable 
to the typically northern shrub of Ruiz & Pavén (C. flemosun] ." 
Actually, however, the Scolnik 1302, which he cites and which I 
also erroneously cited in my 1958 work, is Duranta cajamarcensis 
Moldenke. Troncoso (197k) cites only Ginther 5863. 

Additional citations: BOLIVIA: Santa Cruz: J. Steinbach 8572 
(Ca—394,8 32) . 


CITHAREXYLUM ARGUTEDENTATUM Moldenke 

Additional bibliography: J. F. Macbr., Field Mus. Publ. Bot. 
13 (5): 669, 670, & 672. 1960; Moldenke, Phytologia 1h: 430--l,31. 
1967; Moldenke, Fifth Sum. 1: 139 & 31 (1971) and 2: 858. 1971. 

Macbride (1960) comments that this species is "Related to C. 
ilicifolium HBK. and to C. pachyphyllum Mold. in its very thick- 
coriaceous, waxy-nitid holly-like leaves; the greatly reduced 
inflorescences are remarkable." He cites only Cook & Gilbert 719 
& Th from Cuzco and Goodspeed Exped. 306) [Metcalf 30464) from 
Puno. 


CITHAREXYLUM BERLANDIERI B. L. Robinson 

Additional synonymy: Citharexylum berlandieri S. Wats. apud 
Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 496. 1906. 

Additional bibliography: Durand & Jacks., Ind. Kew. Suppl. l, 
imp. 1, 496. 1906; Wangerin in Just, Bot. Jahresber. 51 (1): 555 
[521]. 1923; Fedde in Just, Bot. Jahresber. 51 (2): 275. 19333 
Durand & Jacks., Ind. Kew. Suppl. 1, imp. 2, 496 (191) and imp. 
3, 496. 1959; M. Martinez, Pl. Medic. Mex., ed. 4, 383. 1959; 
Moldenke, Phytologia 13: 280--281. 1966; Puig, Bull. Soc. Hist. 
Nat. Toulouse 103: 321. 1967; Burlage, Ind. Pl. Tex. 182, 19), 
210, & 243. 1968; M. Martinez, Pl. Med. Mex., ed. 5, 383. 19693 
Correll & Johnston, Man. Vasc. Pl. Tex. (Contrib. Tex. Res. 
Found. Bot. 6:] 1814, 182), 1847, & 1849. 1970; Moldenke in Cor- 
rell & Johnston, Man. Vasc. Pl. Tex. [Contrib. Tex. Res. Found. 
Bot. 6:] 1337-1338. 1970; Moldenke, Fifth Summ. 1: 55, 67, 356, 
428, & 437 (1971) and 2: bea. 1971; R. D. Gibbs, Chemotax. Flow. 
Pl. kz 2079. 197h. 

Illustrations: M. Martinez, Pl. Med. Mex., ed. 5, 383. 1969. 
Recent collectors describe this plant as a large, slender, 
erect shrub, 1--l; m. tall, bushy, or tree )\--5 m. tall, sparingly 

and loosely branched or densely branched at the top, the trunk 
2.5--18 cm. in diameter at the base, the crow 1--2 m. in dian- 
eter, the bark gray-brown, smooth with vertical striations, the 
fruit at first green, then turning orange, dull-orange, salmon- 
color, or red, finally black, 1 cm. in diameter. 

» The corolla is usually described as "white", as, for instance, 
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described as "cream, brownish at base” on Webster & Wilbur 3067 
and as “white with yellow throat" on Traverse ree 1072. 

Collectors have encountered C. berlandieri on on clay dunes, in 
the foothills, in thickets, on Limestone cliffs, along trails, and 
in thickets of Prosopis juliflora, Celtis lida, Condalia, Mal- 
pighia glabra, etc., at altitudes of 3 to meters, rs, flowering 
in February, April, and June to October, and fruiting in April and 
from June to December. Rzedowski found it on "ladera caliza con 
vegetacién de bosque tropical deciduo", on "terrenos margosos con 
vegetacién de bosque espinoso", and on ’ wladera caliza con encinos®, 
Graham & Johnston encountered it on "sandy ridges in brush with 
some prairie openings" and on "brushed caliche mesa slopes"; Web- 
ster and his associates found it "in thorn woodland on basalt 
overlying calcareous conglomerate"; Crutchfield & Johnston report 
it from among "brush on soil derived from basic basaltic igneous 
rock"; while Traverse found it growing "in open scrub with many 
pene oy dying shrubs, gray~buff sand in Celtis—Opuntia-Zizyphus 
complex" 

Burlage informs us that in Texas the species is "confined to 
the valley of the Lower Rio Grande River", Graham & Johnston de- 
scribe it as "frequent"; Crutchfield & Johnston refer to it as an 
"abundant shrub", while Medrano says that it is "regularly abun- 
dant in low primary evergreen woods", On the other hand, Grahan 
& Johnston also refer to it as "infrequent", Ventura A. as "very 
rare", and Rowell as "not a dominant member of the flora", 

Leavenworth says that C. berlandieri produces "reddish-green 
berries", but, of course, the fruits are drupes, not berries. The 
plant is used in the treatment of colds in Mexico. The common 
name, "Berlandier fiddlewood", is reported. Martinez (1969) says 
of the species "Se encuentra en Sinaloa, Tamaulipas, San Luis Po- 
tos{ y Veracruz. En Tamaulipas se llama negrito, orcajuela o 
revienta cabra; sauco hediondo en Veracruz. Se toma el cocimien- 
to de las hojas contra los resfrios", 

It is worthy of note that Durand & Jackson (1906) credit this 
binopial to "S, Wats." in Proc. Americ. Acad. 26: 17) (1891), but 
consultation of this reference shows plainly that B. L. Robinson 
is the author of the article in question and is certainly the 
authority for the new binomial, albeit the paper was "Presented by 
Sereno Watson, April 8, 1891" in behalf of Robinson as stated on 
page 16), doubtless because Robinson was then a young man and not 
yet a member of the Academy so his paper had to be presented {i.e., 
vouched for] by a member in good standing. 

Material of C, berlandieri has been misidentified and distrib- 
uted in some herbaria under the names C. ciliare Moran and C. 
ilicifolium H.B.K. ee a5 

Additional citations: TEXAS: Cameron Co.: Correll & Correll 
321L8 (Ip); Cory 51396 (Mi, Se--123672); G. L. Fisher 41195 (Au-- 
120913); Fleetwood 3460 fog M. C. Johnston 253-16 (Au—1209h2); 
C. L. Lundell 10715 (Mi, N); Tharp, Gimbrede, & Johnston 52-52 
(Au—-120950, B1--91602); Traverse 1072 (Au—179293), 1095 (Au-- 
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169280); Webster & Wilbur 3067 (N). MEXICO: Hidalgo: H. E. Moore 
Jr. 2275 (Ba); Moore & Wood 3845 (W—~259)869). San Luis Potosf: 
O. M. Clark 715 (E—1287826); Leavenworth 232 (Tu—98501); 
Pringle 3222 (Ms—30921-—isotype), 3734 (Ms—30920); J. Ruedowski 
Sa (ip, Mi), 23142 (Au—256553, Ip, Ws), 23151 (Mi), 24497 (2). 
Tamaulipas: Crutchfield & Johnston 5699 (Au—186)1)); Graham & 
Johnston 4081 (Au—-17h026), 4398 (Au--17h139), 4hOh (Au—17h462), 
T542 (Au--17h930); Kenoyer C.139 (Au--12090); Medrano 881 (Mi); 
Puig 2931 (Ip); Rowell 2302 (Au—-192610); Webster, Adams, Miller, 
& Miller 11307 (Ru-—262626) « Veracruz: F. Chiang )3 (a), 280 (G)5 
M. Rosas R. 649 (A) Ventura A. 062 (Mi). CULTIVATED: Califor— 
nia: R. Moran 2773 (Ba). Florida: Gillis 7883 (Herb. Fairchild 
Trop. Gard. X-2-305; U. S. Dept. Agr. Pl. Introd. 78537] (Ba, Ft-- 
2550), 11100 (Ld); A. Grant 1316 (Herb. Fairchild Trop. Gard. 
92093] (Ba, Ft--2185); R. W. Read 13h1 [Herb. Fairchild Trop. 
Gard. X-13-9a] (Ba), 1462 (Ft—218]).- 











CITHAREXYLUM BOURGEAUIANUM Greemm. 

Additional & emended bibliography: Prain, Ind. Kew. Suppl. h, 
imp. 1, 9 (1913) and imp. 2, 9. 1958; Moldenke, Phytologia 13: 
281. 1966; Moldenke, Fifth Summ. 1: 67 (1971) and 2: 858. 1971. 

Sousa encountered this plant growing in high evergreen forests, 
at 380 meters altitude, fruiting in January. 

Additional citations: MEXICO: Veracruz: Sousa 3409 (E—2069201). 


CITHAREXYLUM BRACHYANTHUM (A. Gray) A. Gray 

Additional & emended synonymy: lycium brachyanthum A. Gray ex 
Hemsl. in Godman & Salvin, Biol. Cent.-Am. Bot. 2: 426. 1882. 
Citharexylum bra thum Gray apud C. L. Hitchc., Ann. Mo. Bot. 
Gard. 19: 331, 3 352, & 364. 1932. Basistemon brasiliensis 
Moldenke, Revist. Sudam. Bot. 4: 15. 1937. Citharexylum 
brachynthum A. Gray ex Moldenke, Résumé Suppl. 18: 9, in syn. 
1969. Citharexylum brachyautum Gray, in herb. 

Additional & emended bibliography: Hemsl. in Godman & Salvin, 
Biol. Cent .-Am. Bot. 2s 426. 1882; Ce 155 Hitche., Ann. Mo. Bot. 
Gard. 19: 191, 331, 343, 352, & 36h, pl. 13, fig. 7--10, & 19, fig. 
22—-2). 1932; Moldenke, Revist. Sudam. Bot. h: 15. 1937; Wangerin 
& Krause in Just, Bot. Jahresber. 60 (1): 753 [371]. 1913; Hocking, 
Excerpt. Bot. A.11: 50h. 1967; Moldenke, Phytologia 1: 31. 1967; 
Moldenke, Biol. Abstr. 9: 199. 1968; Correll & Johnston, Man. 
Vasc. Pl. Tex. (Contrib. Tex. Res. Found. Bot. 6:] 1813, 181h, & 
1827. 1970; Moldenke in Correll & Johnston, Man. Vasc. Pl. Tex. 
(Contrib. Tex. Res. Found. Bot. 6:] 1337 & 1338. 1970; Moldenke, 
ed Summ. 1: 55, 67, 428, 431, & 432 (1971) and 2: 569 & 858. 

Emended illustrations: C. L. Hitche., Ann. Mo. Bot. Gard. 19: 
pl. 13, fig. 7-10, & 19, fig. 22—2h. 1932. 

The name, Basistemon brasiliensis, is based on a Reineck speci- 
men in the herbarium of the Royal Botanic Garden at Edinburgh, un- 
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numbered, and, according to its label, collected in April, 1898, 
"in campis lepidosis montis 'Morro d'hospicio'", Parthenfo, Porto 
Alegre, Rio Grande do Sul, Brazil. This must be a case of mis- 
labeling since, as far as I know, Citharexylum brachyanthum does 
not occur, either wild or in cultivation, in Brasil. Certainly my 
wife and I, who collected at the locality mentioned near Porto 
Alegre in 1948, did not see it there. Osten -- as reported by me 
in a previous publication — has told us in very colorful terms 
that many of Reineck's specimens are grossly mis-labeled. 

Recent collectors describe C. brachyanthum as a low bushy shrub, 
1—1.5 m. tall, or a bush, }--5 m. tall, the fruit red, bright- 
red, or scarlet. The fruit is referred to as "berries" by Crutch- 
field & Johnston, but is actually a drupe. Collectors have found 
the plant growing in alluvial soil with matorral of Larrea or of 
Larrea and Myrtillocactus, in sandy loam, and on rocky hills, at 
altitudes of 1175 to 2000 meters, flowering in June and August, 
and fruiting from August to October. The Taylors found it "in 
mesquite-Acacia shrubland with creosotebush and tree cactus abun- 
dant, the soil shallow, yellow, over soft limestone". Johnston 
describes it as "very sparse in short brush on limestone hilltops" 
and "infrequent in desert scrub on protruding basalt dikes". 
Johnston & Miller refer to it as an "infrequent bush on silty 
plain, local". Mears found it growing with Krameria, Cissus, 
Jatropha, and Koeberlinia spinosa. Johnston found it in Nuevo 
Le6n in desert Larrea association on gently sloping limestone up- 
land, while in San Luis Potosf{ he and Crutchfield found it as 
"infrequent shrubs to 3 feet tall in desert scrub on limestone 
hillsides". Rzedowski encountered it in "terranos aluviales con 
matorral de Myrtillocactus y Larrea". An additional vernacular 
name recorded for it is "chile de p&jaro". The corollas are de- 
apo as "white" on Johnston & Muller 346 and J. Rzedowski 
10800. 

Material has been misidentified and distributed in some herbar— 
ia as C. spathulatum Moldenke & Lundell and as Lycium sp. 

Additional citations: TEXAS: Webb Co.: J. Baird s.n. [July h, 
1960] (Au); Benavides 99 (Au—23307). Zapata Co. Araiza 19 (Au). 
MEXICO: Coahuila: M. C. Johnston 5871 (Au—188237); Johnston & 
Muller 346 (Au—300}21). Nuevo Leén: O. M. Clark 6653 (E— 
1288336); M. C. Johnston 2795 (Au—-123002), 280) (Au). San Luis 
Potos{: Crutchfield & Johnston 5656 (Au); Mears 16a (Au), 146b 
(Au), 1h6c (Au); Pringle 3749 (Me—30922); J. Rzedowski 7636 (Au), 
10600 (Au, Ip, Mi, Ws). Zacatecas: J. Rzedowski 9323 (Au, Ip); 
Taylor & Taylor 5851 (N). LOCALITY OF COLLECTION UNDETERMINED: 
Reineck s.n. [IV.1898; Porto Alegre, Brazil] (Ed). 











CITHAREXYLUM BRAZOSENSE Berry 

Additional bibliography: LaMotte, Geol. Soc. Am. Mem. 51: [Cat. 
Cenoz. Pl. N. Am.) 127. 1952; Moldenke, Phytologia 6: 298—299. 
1958; Moldenke, Fifth Summ, 1: 375 & 28 (1971) and 2: 858. 1971. 
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CITHAREXYLUM BULLATUM Moldenke 

Bibliography: Moldenke, Phytologia 27: 289 (1973) and 28: 43h. 
197k; Moldenke, Biol. Abstr. 58: 68). 197. 

Material of this species has been misidentified and distribu- 
ted in some herbaria as C. subflavescens Blake, a closely related 
species. 

Citations: COLOMBIA: Cundinamarca: Barclay, Juajibioy, & Gama 
3189 (N--photo of type, W—2702233—type, Z—-photo of type). 


CITHAREXYLUM CAUDATUM L. 

Additional & emended synonymy: Citharexylon fruticosum, foliis 
subelipticis, petiolis pedatis, calicibus truncatis, spicis ter- 
minalibus longioribus Sloane, Civil & Nat. Hist. Jamaic., ed. 1, 


265. 1755. Citharexylum erectum Sw. apud J. F. Gmel. in L., Syst. 


Nat., ed. 13, imp. 1, 2: 943. 1789. C exylum caudatum L. ex 
Moldenke, Prelim. Alph. List Invalid Names 2h, Syn. 1940. 
Citharexylum cordatum Stevens ex Hansford, Sydowia Ann. Myc., ser. 
2, Beih. 2: 686, hyponym. 1961 [not C. cordatum Hort., 1973]. 
Additional & emended bibliography: Sloane, Civil & Nat. Hist. 
Janaic., ed. 1, 265. 1755; [Retz.], Nom. Bot. 151. 1772; J. F. 
Gmel. in L., Syst. Nat., ed. 13, imp. 1, 2: 943. 17893; Sloane, 
Civil & Nat. Hist. Jamaic., ed. 2, 265. 1789; Raeusch., Nom. Bot., 
ed. 3, 173. 1797; Desf., Tabl. Ecol. Bot., ed. 1, 54 (180) and 
ed. 2, 65. 1815; Pers., Sp. Pl. 3: 356. 1619; Voigt, Hort. Suburb. 
Cale. 473. 1845; Kuntze, Rev. Gen. Pl. 2: 50h. 1891; Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 5h9. 18933 W. BE. Broad- 
way, Gard. Chron., ser. 3, 30: 473. 1901; A. R. Northrop & J. I. 
Northrop, Naturalist in Bahamas 180 & 20). 1910; Goyena, Fl. Nic- 
arag. 1: 564. 1911; Moldenke, Carnegie Inst. Wash. Publ. 522: 190 
& 193-19). 1940; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 
1: 549. 1946; Metcalfe & Chalk, Anat. Dicot. 1033. 1950; Anon., 
U. S. Dept. Agr. Bot. Subj. Index 15: 14355. 1958; Jacks. in Hook. 
f. & Jacks., Ind. Kew., imp. 3, 1: 549. 1960; J. F. Macbr., Field 
Mus. Publ. Bot. 13 (5): 668-670, 672, 673, & 677. 1960; Hansford, 
Sydowia Ann. Myc., ser. 2, Beih. 2: 686, 1961; Little & Wadsworth, 
Common Trees P, R. [U. S. Dept. Agr. Forest Serv. Agric. Handb. 
2h9:] 476 & 478—L79, fig. 226. 1964; Moldenke, Phytologia 14: 
431. 1967; Moldenke, Résumé Suppl. 16: 3 & h. 1968; Dennis, Kew 
Bull. Addit. Ser. 3: 258. 1970; Gibson, Fieldiana Bot. 2) (9): 185 
& 191. 1970; Moldenke, Fifth Summ. 1: 68, 78, 81, 82, 8h, 85, 87, 
90, 92—9h, 98, 100, 102, 10h, 109, Bi 139 BUM 350, 56, 26— 
436, & 7 (1971) and 2: 518, 531, 792, & 858. 1971; C. D. Adams, 
Flow, Pl. Jamaic. 633, 793, 794, & 808. 1972; Alem4n Frias, Au- 
rich, Ezcurra Ferrer, Gutiérrez V4zquez, Horstmann, Lépez Rendue- 
les, Rodriguez Graquitena, Roquel Casabella, & Schreiber, Die Kul- 
turpfl. 19: 422. 1972; Moldenke, Phytologia 23: 428. 1972; Farns- 
worth, Pharmacog. Titles 8 (8): vi. 1973; Moldenke in Woodson, 
Schery, & al., Ann. Mo. Bot. Gard. 60: 93, 95—98, & 145, fig. 9. 
1973; Leén & Alain, Fl. Cuba, imp. 2, 2: 299 & 301. 197k; Little, 
Woodbury, & Wadsworth, Trees P. R. & Virg. Isls. 2 [U. Se Dept. 
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Agr. Forest Serv. Agric. Handb. 9]: 858, 990, & 1000. 197h5 
Moldenke, Phytologia 28: 33. 197h; Lépez—Palacios, Revist. F 
Farm, Univ. Los Andes 15: 12—-1) & 21. 1975. 

Additional & emended illustrations: Little & Wadsworth, Common 
Trees P. R. [U. S. Dept. Agr. Forest Serv. Agric. Handb. 219: ] 
fig. 226. 1964; Moldenke in Woodson, Schery, & al., Ann. Mo. Bot. 
Gard. 60: 96, fig. 9 1973. 

Recent collectors refer to this plant as a small, "terrestrial", 
slender tree, 2-25 m. tall, much-branched, the trunk 2--7 inches 
in diameter, or a shrub, 2.5--13 m. tall, the bark smooth, gray, 
slightly fissured, "las ramas hacia arriba", the leaves leathery, 
yellow-green, the petioles "orangish", the inflorescence pendent, 
"brownish", the flowers fragrant with a strong sweet smell, the 
fruiting rachis "orangish", the fruit at first green or "green but 
orange-brown at the apex" or greenish turning to orange-brown, 
normally turning through yellow, light-orange, orange, to orange- 
red or red and then maroon, blue-black, purple, brown-black, red- 
black, or black when mature, glossy. Liogier says "frutos verdes 
volviéndose anaranjados". Gentle, Dwyer, and Wedel refer to the 
fruits as "berries", but they are drupes. Wedel also makes the 
curious statements on some of his labels: "red berry-like fl. " 
and "light red flower", but in both cases this is certainly a 
typographic error for "fr." and "fruits". 

The calyx is described as pale-green or green with "orangish" 
margins when fresh. The corollas are almost uniformly described 
as “white" by collectors (e.g., Allen 3597, Bunting & Licht 1227, 
Duke 8548 & 9660, Dwyer 2025, Gentle 1793, Jiménez M. 2657, John- 
ston 228, Lewis, WacBryde, & & Oliver liver 1853, Liogier dogier 10350, 0, 11495, 
12037, & "18782, "Wolina R. 14815 & 14859, Proctor 8666, Ventura. A. 








Pp, White i101 & 102. However, on Crosby, Hespenheide, & Inderson 
692 they they are described as thd te tinged with orangish in bud", on 
Wedel 148) they were "cream-yellow", and on Kennedy 2276 nee are 
described as having the "tube pale-green at base, lobes 1 white, 
stamens white". Om the label of Gentle 8,88 the ’ flowers are de=- 
scribed as “orange”, but the specimen is only in fruit, so it 
seems obvious that it is the fruits that are being thus described. 
Allen refers to C. caudatum as a "common shrub" in Colén, Pa- 
nama, but Luteyn found it "infrequent" there. Elias found it 
"common" near beaches 6n Soskatupu island Lewis and his associ- 
ates encountered it on beaches and adjacent, roadsides in Colé6n. 
Duke reports it as "a fairly common shrub or small tree, to 5 
inches diameter at breast height along the road" on San José is- 
land. Liogier says that it is "common" on knolls in the cloud- 
forest on Hispaniola; Crosby and his associates refer to it as 
"common on bushy hillsides" in Jamaica; Molina R. found it to be 
a "frequent" or a "common tree" in Nicaragua. Ventura A. refers 
to it as abundant in the "matorral en cafiada" in Veracruz, Mexico. 
Other recent collectors report finding C. caudatum in woods 
and forests, dwarf and lowland forests, wooded limestone hills, 
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dry dense limestone woodland, open woods of Pinus caribaea, and 
secondgrowth forests, on savannas and shores, in bogs and mangrove 
swamps, on riverbanks and river floodplains, along streams, in 
basalt areas on plains, in flat swampy areas over exposed lime- 
stone, and in pinelands on lateritic soil and limestone. It has 
been found growing in open sunlight in moist or open very moist 
habitats, flowering and fruiting in every month of the year. Adams 
(1972) asserts that in Jamaica it is "Common in thickets and wood- 
lands in the limestone and shale hills", at altitudes from 700 to 
5600 feet, flowering and fruiting most of the year. He cites 
Adams 10812, Harris 8516, and Howard & Proctor 13683 and gives 

its its overall distribution as "Bahamas : “Mexico to . Colombia, Greater 
Antilles, Dominica", noting that "The criteria for distinguishing 
C. fraticosum and os caudatum usually hold and are to a great ex- 
tent correlated with a fairly distinct ecological separation of 
the two taxa." 

Sloane (1755) calls this species the "white fiddle-wood" and 
says of it in Jamaica: "This tree is most frequent in the more 
hilly inland parts of the island: it grows to a very considerable 
size, and is commonly looked upon as a good timber-tree; but 
should be used where it may not be exposed to the weather. I have 
seen many of these trees in the mountains of St. Elizabeth's; but 
I have not observed any in blossom, and have only ranged them in 
this class, from the appearance of their berries, which agree in 
every respect with those of the other species." 

Gentle 8488 and Liogier 10350 have at least their upper leaves 
definitely cucullate-mcronate. Dwyer 815 and Allen 1836 repre- 
sent a small-leaved form (f. parvifolium Urb.) "Ebinger er 152 is 
voucher for a wood sample collection. 

The C. cordatum of Stevens, based on F. L. Stevens 979 from Pa- 
nama, is host to the fungus, Asteridiella vilis var. caracasensis 
Hansfd., a fungus which also attacks C. subthyrsoideum Pittier in 
Venezuela, 

Gibson (1970) adds the Central American C. macradeniua Greenn. 
to the synonymy of C. caudatum, but, in my opinion, without justi- 
fication, 

Additional vernacular names recorded for C. caudatum are "bois 
guittare a longues grappes" and "fiddlewood"._ 

Macbride (1960) says "Cultivated in Chile, Cuba, and Peru...... 
Moldenke notes, with reason, that the Peruvian collections must 
have been cultivated or persisting in abandoned areas, which ex- 
plains Raimondi's observation....'indigenous at Chanchamayo! " , He 
cites only Raimondi 12203 & 12507 from Peru, giving the species! 
overall distribution as "Mexico; West Indies". 

Herbarium material of C. caudatum has been misidentified and 
distributed in some herbaria under the designations C. fruticosum 
L., C. lankesteri Moldenke, and C. lankesteana Dwyer. On the oth- 
er hand, the Marcano s.n. ines. Jiménez 500 , distributed as C. 
caudatum, is actually C. C. discolor Turcz., while Stern, Eyde, & Ay- 
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ensu 1969 is C. donnell-smithii Greem., Hespenheide, Hespenheide, 
Calver, & & Ricklefs 1519 is C. fruticosum L., 0. Degener 19051 is 
c. C. fruticosum f. bahamense (Milisp.) Moldenke, | Hes eide, Hes- 
penheide, inside, Calver, & Ricklefs 976 & 1278 are xt. jamaicens @ Mol- 
denke, Leén & Cl & Clément 6683 is the type collection of x0. Tages 
Moldenke, Burger & Ge & Gentry 8800 ‘try 8800 is C. macradenium Greem., Bunting 
& Licht 1120 is C, mucronatum Fourn. & Moldenke, R. J. Wagner 
1259 is xC. perkinsi Moldenke, and Stork 2 is C. viride Moldenke. 
Additional citations: MEXICO: Veracruz: Ventura A. 5395 (Ws). 
BRITISH HONDURAS: Cox 3313 [Herb. Cox 2002] (0a); Gentle 4793 
(Au—22)752, N), 8488 (Au—224456, N). NICARAGUA: “Comarca del 
Cabo: A. Molina R. 15022 (N, W—2566892). Zelaya: Bunting & 
Licht 1227 (Ws); A. Molina R. 14818 (N, W—-256692h), 11859 (y). 
COSTA RICA: Alajuela: Lent 1832 1 (N). San José: Jiménez M. M. 2857 
(N, W--2537583); Taylor & r & Taylor 11297 (N, W—2734019) . “PANAMA: 
Bocas del Toro: H. von Wedel 261 (E—-1217960) , 775 (E—-1226605), 
805 (E—1226684), 1058 (E—1226101), 1146 (E—1226237), 1158 (E— 
12262hh), 1484 (E—1227966), 2778 (E—12h4920), 2812 (E—1215356). 
Canal Zone: P. P. H. Allen 1836 (E—1192521) ; J. As Duke 4598 (E— 
1785557); Dwyer & Robyns 151 (E—1822891); E. L. Tyson 1109 (E~ 
1813060), 203) (E--1820176); Gene White 161 (E—-118979), 163 
(E—1191692); Peggy White 101 (E—1192hh2, E--1233128), 102 2 (B= 
11921). Coclé: J. D. Dwyer 815 (E—1799735), 2025 (B—1761807), 
2035 (E—1799799) . - Colén: P. H. Allen 3597 (E~1572386); Blum & 
Dwyer 390 (E~1817310); Dwyer & Robyns 169 169 (E--1823286); Ebinger 
152 (E—1938936, W--2653586); Lewis, MacBryde, & Oliver 1853 (E— 
1887603, Oh, W—~25458)5); Luteyn 1281 yn 1281 (Mi). Panam&: Croat 12391 
(N); Smith & Smith 3452 (W—26)5621). San Blas: J. Ae = Duke 858 
(E). Colén Island: H. von Wedel 269 (E--1240511). Old Bank 
Island: H. von Wedel 2020 (E--1232305). Shepherd er H. von 
Wedel 2726 (E--12513L). Soskatupu Island: T. S. Elias 1683 (E— 
1893975, Oh, W—-2515877). PEARL ISLANDS: San José: J. A. Duke 
12507 (B--1908632) ; I. M. Johnston 228 (E—159082h); H. Kennedy 
2276 (W—2745296). BAHAMA ISLANDS: Andros: J Je Popenow 3M. 
{June 16, 1965] (Ft--2183). CUBA: Havana: C. yA Baker s.n. [Auge 
1907] (N). Las Villas: A. Gonzales 190 (N). JAMAICA: Anderson & 
Sternberg 3094 (Mi); Crosby, , Hespenheide, & & Anderson 692 (N); Ge 
R. Proctor 8666 (W—258)893), 26629 (N); Proctor, ctor, Morley, & & White- 
foord 940 (W--27273); Stearn 93 1 93 (Ba). HISPANIOLA: Dominican 
pele Gastony, Jones, & , & Norris 427 (W--2657580); A. H. Liogi- 
er 11495 (Ac, N, N, N), 12037 (Ac, N, N, N, ms 12939 (Id, N, N, 
N), 15752 (La, N), 20612" ~(N). PUERTO RICO: A. H, Liogier 10350 10350 
(N); E. L. Little 13563 (N, W—2533100), 16315 tH). COLOMBIA: 


Chocé: J. A. Duke 9660 (Ld). CULTIVATED: “Cuba: C. F. Baker 23 
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(Pd). Hawaiian Islands: Degener & Murashige 20075 (Ms—3l216), 
22470 (Tu——127h)3) . 


CITHAREXYLUM CHARTACEUM Moldenke 

Additional bibliography: J. F. Macbr., Field Mus. Publ. Bot. 
13 (5): 669, 670, & 673. 1960; Moldenke, Phytologia 14: 507. 1967; 
Hocking, Excerpt. Bot. A.13: 569. 1968; Moldenke, Biol. Abstr. 
49: 2769. 1968; Moldenke, Fifth Summ. 1: 135, 139, & 356 (1971) 
and 2: 775 & 858. 1971. 

Macbride (1960) camments that C. chartaceum is "Related to C. 
quitense Spreng. and referred in herbaria to C. molle HBK.; the 
thin leaves with delicate but conspicuous and yet not at all ele- 
vated venation on the lower surface, and the lanate corolla- 
throat, characterize it well......Tree or shrub 5—6 meters tall, 
in deciduous brushwood." He cites only Weberbauer 7633 & 7678 
from Peru, with "Ecuador" as extra-limital distribution. 


CITHAREXYLUM COOPERI Standl. 

Additional & emended bibliography: A. W. Hill, Ind. Kew. Suppl. 
8: 53. 1933; Moldenke, Phytologia 6: 312—31. 1958; Moldenke, 
Résumé Suppl. 16: 3. 1968; Gibson, Fieldiana Bot. 2h, (9): 185— 
186 & 189 (1970) and 32: 177. 1970; Moldenke, Fifth Sum, 1: 81, 
82, & 90 (1971) and 2: 858. 1971; Moldenke, Phytologia 23: 15. 
1972; Moldenke in Woodson, Schery, & al., Ann. Mo. Bot. Gard. 60: 
93, 100—101, & 145. 1973. 

Recent collectors describe this plant as a shrub or small 
tree, 1—2 m. tall, the stems 1 1/2 inches in diameter, and the 
corollas white (Standley 55697). They have encountered it in 
pastures, at 20 meters altitude, flowering in February and May. 
It is called "wild lime" in Panama. 

Gibson (1970) notes in her discussion of C. hirtellum Standl. 
that "This has sometimes been confused with C. cooperi Standley, 
perhaps partly because C. hirtellum was not understood to be 
heterostylous. The calyx of C. cooperi, which is 3—l, mm. long, 
is always conspicuously and evenly dentate. In addition, the ra- 
cemes of C. cooperi branch to form short panicles, 2-8 cm. long, 
and the leaves usually have 8—10 pairs of lateral veins." 

The species is very closely related to and similar to C. viri- 
de Moldenke, but the two taxa may be distinguished as follows: 
Leaf-blades subglabrate, pulverulent, or merely puberulent on the 

lamina beneath, more or less distichously short—pubescent 

only along the MAGTAb eoesccssccccccsccccccccccsscesle viride 
Leaf-blades rather densely velutinous over the entire surface 

Beneath. .ccceccccccccccccccccsccccccsccccessescvesle cooperi 

Citharexylum cooperi has been abundantly confused, and even 
cited by me in previous publications, as C. hirtellum Standl. On 
the other hand, the P. H. Allen 3661, Brenes 12322, C. P. Cooper 
384, Dwyer & Hayden 7762, Jiménez M. 1165, Molina R., Burger, Ji- 
ménez M., & Wallenta 1805, Stork 2, and Woodson & Schery 755, 
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distributed as and even cited by me previously as C. cooperi, are 
actually C. viride Moldenke. 

Additional citations: BRITISH HONDURAS: Gentle 238 (Au, Mi, N, 
S, W—14933h5), 435 (F—702163, I, K, La, Mi, N, S), 1177 (A, E— 
1075886, F—733459, G, I, K, Mi, N, N, Tu--83668). HONDURAS: At- 
léntida: P. C. Standley 55697 (A, F--5813h7, N, W—1)08897). 


CITHAREXYLUM COSTARICENSE Moldenke 

Additional bibliography: Moldenke, Phytologia 6: 31)—316. 
1958; Moldenke, Fifth Sum. 1: 87 (1971) and 2: 858. 1971. 

The Lent 201), distributed as C. costaricense, is actually C. 
donnell-smithii Greem. 

Additional citations: COSTA RICA: Alajuela: A. Smith H.67 
(E—11385hh) . a 


CITHAREXYLUM CRASSIFOLIUM Greem. 

Additional & emended bibliography: Prain, Ind. Kew. Suppl. h, 
imp. 1, 49 (1913) and imp. 2, 49. 1958; Moldenke, Phytologia 6: 
316—317. 1958; Gibson, Fieldiana Bot. 2h (9): 16h, 186, & 191. 
1970; Moldenke, Fifth Summ. 1: 68, 78, & 32 (19725 and 2: 858. 
1971; Moldenke, Phytologia 23: 15. 1972. 

Gibson (1970) cites only Tiirckheim 1308 from Guatemala, but 
avers that the species occurs also in Baja Verapaz, Chimaltenango, 
and Zacapa, as well as in Chiapas, Mexico, and in British Hondu- 
ras. 


CITHAREXYLUM DAWEI Moldenke 

Additional bibliography: Moldenke, Phytologia 1: 431—)32. 
1967; Moldenke, Fifth Summ. 1: 115 & 122 (1971) and 2: 858. 19713 
Moldenke, Phytologia 28: 436. 197); Lépez—Palacios, Revist. Fac. 
Farm. Univ. Los Andes 15: 10-11 & 1—16. 1975. 

My friend, Santiago Lépez-Palacios, who is doing such inten- 
sive field work in Venezuela, asserts definitely that C. dawei 
does not occur in Delta Amacuro; my previous citations from that 
state actually represent C. decorum Moldenke. He comments (1975) 
that "Cuando estudié en Kew el tipo de C. dawei, constaté que no 
concordaba con ninguno de los especfimenes venezolanos atribuidos 
a este taxon. Adem4s, el tipo habfa sido colectado por Dawe en 
Chipaque, Cundinamarca, Colombia, localidad que se encuentra 
sntre los 2.00 y los 2.600 m., ya en piso térmico frio; y si de 
la poblacién se asciende hacia el llamado Boquer6n de Chipaque, 
se llega hasta un altura de 3.250 m. Los ejemplares venezolanos 
atribuidos al C, dawei.....provenfan de baja altura o aun del 
mismo nivel del mar. Eran ellos Curran & Haman 1309 y 1316 (GH), 


de Pedernales en el Delta Amacuro, y Karsten sen. (V), de Pfritu, 
Anzo&tegui, a nivel del mar, que creo sean C. fruticosum var, 
brittonii, por su envés escasamente indumentado y por su céliz 
dentado; y Lasser & Foldats 3087 (VEN), de Churuguara, Falcén, 
citado.......como C. dawei, quiz&s por tener truncos la mayorfa 


1975 Moldenke, Notes on Citharexylum 3h9 


de sus cdlices, pero que en todo lo dem4s concuerda con C. decorum 
"El ajemplar 1316 de Curran & Haman fue distribuido por los 
colectores como OE subthyrsoideum, pero se excluye de esta taxon 
por su envés indumentado. Es un ejenuiar anémaleo, con la infru- 
tescencia fasciada. Por desgracia, en viaje que hice al Delta 
Amacuro, no se pudo encontrar en Pedernales un solo ejemplar de 
Citarexylum para salir definitivamente de dudas, ya que las mues- 
tras de Curran & Haman son muy fragmantarias y pobres. Brito 
(VEN), con seguridad es C. venezuelense. = 
"También yo incurr{ en otro error de apreciacién y habfa dis- 
tribuido como C. dawei algunos ejemplares meridefios, p.e., Ruiz— 


Ter4én & Lépez-Figueiras 1793 1793 (MERF) y Ruiz-Terdn & PON Seed 
6213 (MERF) , que el Dr. Moldenke determiné en forma correcta y 
segura como C. karstenii var. lanceolatum......Excluyo, pues, 
este taxon para la Flora de Venezuela, y no creo que el C. dawei 
exista a bajas alturas y menos a nivel del mar. im las zonas 
entre el Delta Amacuro y Falcén, de este grupo, se encuentran en 
Venezuela el C. fruticosum con alguno de sus hibridos o varieda- 
des, el C. decorum y el C. venezuelense." 

The Curran & Haman 1309 & 1316, distributed and previously 
cited by me as Cc. '. dawei, a are actually C. decorum Moldenke, while 
Rufz-Terén & Lépez-Figueiras 1793 1793 and Ruiz-Terdn & Lépez-Palacios 
6213 are C. , karsteni var. lanceolatum Moldenke. 


CITHAREXYLUM DECORUM Moldenke 

Additional bibliography: Moldenke, Phytologia 1\: 432. 1967; 
Moldenks, Fifth Summ. 1: 122 (1971) and 2: 858. 1971; Moldenke, Phy- 
tologia 25: 228 (1973) and 28: were 197; Lépez—Palacios, Revist. 
Fac. Farm. Univ. Los Andes 15: 11-12 & 15, fig. [1]. 1975. 

Illustrations: Lépez-Palacios, Revist. Fac. Farm. Univ. Los An- 
des 15: fig. [1]. 1975. 

Recent collectors describe this plant as a tree, 7--10 m. tall, 
the trunk 0 cm. in diameter, the leaves pale-green above, gray- 
green beneath, varying from opposite to approximate or subternate, 
glabrous above, velutinous beneath, the calyx persistent, green, 
and the fruit reddish-green. They have found it growing at 900 m. 
altitude, in fruit in August, and report the vernacular name, 
“cazabito", 

Lépez=Palacios (1975) comments that "Aun cuando en la descrip- 
cién original de Moldenke se habla de racimos sin ramificarse, sin 
embargo, en el isétipo de G. aparece una pequefia ramificacién en 
la parte basal.....No conozco colecciones de Bolfvar: quizés pudo 
haber sido considerada como de est Estado Blanco 91) (VEN), que es 
de Yaracuy. Camo se dijo atraés, se traen acé Cu Curran & Haman 1309 


[=C. d decorum]. Brito 4, del Departam Departamento Vargas, se lleva aC. 
venezuelense. Adem4s se cita una mueva localidad: Lara, Snith- 


¥869 (VEN) Agua Salada-Pico Pico." 
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Herbarium material of C. decorum has been misidentified and 
distributed in some herbaria, and even previously erroneously ci- 
ted by me, as C. dawei Moldenke. 

Additional citations: VENEZUELA: Delta Amacuro: Curran & Haman 
1309 (Ca—92h130, E—1258629), 1316 (Ca—92l040, Ve—125])8). Fed- 
eral District: Lépez-Palacios 3087 (Ld, Z). Yaracuy-Faleén: C. 
A. Blanco 91) (N). 


CITHAREXYLUM DENTATUM D. Don 

Additional synonymy: Citharexylum dentatum [Tafalla] D. Don 
apud J. F. Macbr., Field Mus. Publ. Bot. 13 (5): 673. 1960. 

Additional & emended bibliography: Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 1, 1: 549 (1893), imp. 2, 1: 549 (1946), and imp. 
3, 1: 549. 1960; J. F. Macbr., Field Mus. Publ. Bot. 13 (5): 669, 
671, 673—67h, 676, & 678. 1960; Hocking, Excerpt. Bot. A.5: 3. 
1962; Moldenke, Phytologia 13: 285. 1966; Moldenke, Fifth Sum. 1: 
139 (1971) and 2: 616, 617, & 858. 1971. 

Macbride (1960) asserts that C. dentatum “Apparently is the 
correct name for at least the individuals cited under C. ilicifo- 
lium HBK. and C. pachyphyllum Mold. A 5-meter tree, the berries 
said to be used for making ink (Story & Horton). Type by Ruiz and 
Pavén, perhaps from near Tarma, the name by Tafalla in part of the 
expedition's collections but as a species of Rauwolfia." He cites 
Ruiz & Pavén s.n. from Junin, Stork & Horton 10336 from Huancavel- 
ica, and Weberbauer 5537 from Ayacucho, Peru. He is in error in 
referring to the fruit as "berries"; they are drupes. 








CITHAREXYLUM DISCOLOR Turcz. 

Additional synonymy: Clerodendrum discolor Turcz. ex Moldenke, 
Fifth Summ, 1: 61, in syn. 1971 [not C. discolor(Kiotzsch) Vatke, 
1882]. 

Additional & emended bibliography: Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 1, 1: 549. 1893; A. W. Hill, Ind. Kew. Suppl. 8: 
53. 1933; Fedde & Schust. in Just, Bot. Jahresber. 57 (2): 401. 
1938; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 549 
(1946) and imp. 3, 1: 549. 1960; Moldenke, Phytologia 1): 32. 
1967; Moldenke, Fifth Summ. 1: 95, 102, 26, 432, 433, & 461 
(1971) and 2: 858. 1971; Leén & Alain, Fl. Cuba, imp. 2, 2: 299 & 
301. 1974. 

Recent collectors describe this plant as a shrub, 2-6 m. tall, 
a small tree, or even a "tall tree, 8 m. tall", much branched, the 
trunk slender, the branches spreading and drooping, and the fruit 
at first green, then turning to orange, orange-red, red, or "pardo 
rojizo". They have found it growing in thickets and in dense 
woods in ravines, at altitudes of 1100—2000 meters, flowering in 
April, May, July, and August, and fruiting in July, September, and 
November. The corollas are described uniformly as "white" (e.g., 
Gastony, Jones, & Norris 622, Liogier 11382, 12509, & 194h7, and 
Marcano s.n.). 
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Gastony and his associates refer to this species as a frequent 
roadside shrub in essentially virgin rainforest on limestone 
mountains; Marcano also calls it "common", while Liogier says it 
is "common in woods" and "very camon in rainforest", but "uncommon 
in deep woods in cloudforest". ILiogior 1250 represents a small- 
leaved form. This collector refers to the fruits as "berries", 
but they actually are drupes. The vernacular name, "penda", is 
recorded for the plant. 

The Clerodendrum discolor (Klotzsch) Vatke, referred to in the 
synonymy above, is a valid species of glorybower in Africa. 

Material of Citharexylum discolor has been misidentified and 
distributed in some herbaria as C. caudatum L. 

Additional citations: HISPANIOLA: Dominican Republic: Gastony, 
Jones, & Norris 622 (N, N, W--2657530); Howard 1230 (N); Liogier 
11382 (Ld, N, N), 12509 (Ld, N, N), 12540 (Ac, N, N, N, N, N, N, 
N, N, N), 13438 (Ac, N), 16012 (Ac, N)3 Liogier & Liogier 19))7 
(N, W--275335h); Marcano sen. (Herb. Jiménez 5408) (N, W). 


CITHAREXYLUM DONNELL-SMITHII Green. 

Additional synonymy: Cithaerexylum donnell-smithii Greenm. ex 
Moldenke, Fifth Summ. 1: 427, in syn. 1971. Citharexylum donnel- 
smithii Greenn. ex Moldenke, Phytologia 28: 5h, in syn. 197]. 

Additional & emended bibliography: Prain, Ind. Kew. Suppl. 3: 
43 (1908), h, imp. 1, h9 (1913), and h, imp. 2, 49. 1958; Saenz 
R., Revist. Biol. Trop. 13: 211. 1965; Moldenke, Phytologia 1k: 
431 & 432. 1967; Gibson, Fieldiana Bot. 2) (9): 184, 186, & 187, 
fig. 35» 1970; Moldenke, Fifth Sum. 1: 68, 78, 82, 8h, 87, 90, 
356, h2h, 427, 430, & 472--4.74 (1971) and 2: 766 & 858. 1971; 
Moldenke, Phytologia 23: 15. 1972; Moldenke in Woodson, Schery, 
& al., Ann. Mo. Bot. Gard. 60: 9395 & 145. 1973; Moldenke, Phy- 
tologia 28: 45). 197. 

' Tllustrations: Gibson, Fieldiana Bot. 2) (9): 187, fig. 35. 
970. 

It should be noted that Gibson (1970) reduced C. recurvatum 
Greemm. to synonymy under C. donnell-smithii. She cites only J. 
D. Smith 1879 from Escuintla, Guatemala, and Cooper 5889 fron 
Costa Rica, but avers that the species occurs also in Quezalten- 
ango, Sacatepéquez, San Marcos, Suchitepéquez, and Zacapa, Guate- 
mala, as well as in southern Mexico, Honduras, El Salvador, Costa 
Rica, and Panama. 

Recent collectors have found C. donnell-smithii growing on 
forested hills, in upland woods, in mixed forests and mixed moist 
cloudforests, on steep heavily wooded slopes with Quercus and 
steep heavily wooded streambanks, at the edges of primary forests, 
in thickets and woodland pastures, in the open sunlight of moist 
pastures, at the edge of roadside woods, and in gray loam pasture 
soil, often in regions of 80 inches annual rainfall, at altitudes 
of 760—3000 meters, flowering from September to April, fruiting 
from February to July and in October and December. My wife and I 
encountered it growing in a cemetery in Guatemala. 
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Collectors describe this species as a small tree, 3--20 m. 
tall, the trunk 5.5--l\5 cm. in diameter at the base, to 20 cm. in 
diameter at breast height, the bark dark gray-brown and rough, the 
inflorescences pendulous, the flowers aromatic or even highly 
aromatic, the calyx deep-green, and the fruit at first green or 
green-yellow to brown, turning to yellow-orange or orange, heavy, 
greatly favored as food by wild pigeons. Croat describes the 
fruit as "green and brown" or "greenish to gold". Woodson and 
his associates describe the fruit as "berries yellow" and Luteyn 
notes "berries turning orangish-green" [the fruits, of course, 
are drupes, not berries]. 

Duke and Luteyn both refer to the species as "common". Molina 
& Montalvo describe it as "common in cutover forests" and Allen 
comments that it is "very common in potreros". 

The corollas are almost uniformly described as "white" (oeBe3 


36h2, Croat 13643, Davidson 183, Duke 9057, Gentry 600), Be 
2236, Maurice e 885, Molina R. ~5B41, Mo: Molina R. & Montalvo 21655, Mo- 


10933), but on Peggy White White 21], the flowers are are ‘described aa wemee 
Olla-tube light-green, 1, Limb white". 

Jiménez M. tells us that the "frutos amarillo anaranjado y 
otros verde pd4lido, globosos, brillantes, colgando de ramas mil- 
tiples en 4rbol de 10 m. de altura". Saenz (1965) reports that 
tertiary and quaternary alkaloids are absent from the stems and 
leaves of this species. Additional vernacular names reported for 
it are "chorrito", "paloma", and "palo paloma". 

Material has been misidentified and distributed in some herbar- 
ia as C. caudatum L., C. costaricense Moldenke, C. macradenium 
Greenn., and C. © Cc. recurvatum Greenm, 

Additional citations: MEXICO: Chiapas: Breedlove 788 (Ip); 
Breedlove & Raven 13743 (Ip); R. M. Laughlin 153 (Ip)j Fe Miranda 
9162 (W—2508347); Ton Ton 3887 (Du--603856, Mi, N, W--2730168, Ws), 
3888 (Du--60365)). HONDURAS: Comayagua: A. Molina R. 5841 (W— 
2572456). EL SALVADOR: La Libertad: Molina R. & Montalvo 21655 
(N). Santa Ana: Allen & Armour 6798 (Au--207518); Molina R., 
Burger, & Wallenta 1 16930 (N, N, W—2566790). COSTA RICA: Alajue- 
la: Lent 201) (N, W—27h6155) ; ; a. F. Smith 26 [Stork 4126] (N). 
Guanacaste: aF ghndres M. 137k (N, “W-=2751900). Heredia: Hatheway 
1279 (W—2512742); Lent 2236 (N). San José: Barger 3Bb2 3842 (N);5 
Hatheway 1229 (w—2212716). PANAMA: Chiriquf: P. H. Allen 730 
(E--1371985, N); Croat 10429 (N), 13643 (N), Lae iy, 
(N); M. BE. Davidson on 483 ; (E—1145859), 8 £28 (E—1172h25); J. A. 
Duke 9057 (N, Oh, W—2629830); A. Gentry 600) (N); Luteyn 89h 
(N)j Maurice 885° (E—12858),, E--1285845); St Stern, Eyde, & ‘com 
1969 [wood spec. UWw.337)9] (E--1839571, i, » W--2490115) 5 Pegey 
White 214 (E—1190146); Wilbur, Weaver, Foster, & Correa 10933 
()5 1 Woodson, Allen, & Seibert "870 (E- (E—-1170990, N). 
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CITHAREXYLUM DRYANDERAE Moldenke 

Additional bibliography: Moldenke, Phytologia 13: 286. 1966; 
Moldenke, Fifth Summ. 1: 115 & 432 (1971) and 2: 77h & 858. 1971; 
Moldenke, Phytologia 28: 36. 197); Lépez—Palacios, Revist. Fac. 
Farm. Univ. Los Andes 15: [23]. 1975. 

The Lépez-Palacios 3156 and Lépez-Palacios & Bautista 3283, 
distributed as C. dryanderae, are actually C. venezuelense Moldenke. 


CITHAREXYLUM EKMANI Moldenke 

Additional bibliography: Moldenke, Phytologia 6: 3h1—-3h2. 1958; 
Moldenke, Fifth Summ, 1: 95 & 26 (1971) and 2: 858. 1971; Leén & 
Alain, Fl. Cuba, imp. 2, 2: 299 & 301. 197h. 


CITHAREXYLUM ELLIPTICUM Sessé & Moc. 

Additional bibliography: Moldenke, Phytologia 1): 32. 1967; 
Moldenke, Fifth Summ. 1: 68, 95, 356, 426, 27, 429--32, 43h, 

436, & 474—W7k (1971) and 2: 766 & 858. 1971; R. D. Gibbs, Chemo- 
tax. Flow. Pl. : 2079. 19743 Leén & Alain, Fl. Cuba, imp. 2, 2: 
298 & 299. 197k; Moldenke, Phytologia 28: {32. 197h. 

Recent collectors describe this plant as a shrub, 132m. tall, 
or a trailing shrub along the edges of sand dunes, the fruit red or 
black. Lot says "fruto rojizo y moreno". The plant has been found 
growing in secondary vegetation and also at sealevel on coastal 
dunes. The corollas are said to have been white on Calzada 352 
and Ventura A. 5395. The leaves on Lot 1342 are all deeply den- 
tate, but the specimen is sterile and so it probably represents a 
watersprout. 

The species has been collected in flower in May and June and in 
fruit in February, May, June, and August. Ventura A. found it 
“abundant in matorral", while Calsada notes “abundant, rastrera". 

The Ventura A. 2807, distributed as C. ellipticu, is actually 


C. hexangulare Greem., while Enriquez 656 & 736 are not verbena- 
ceous. 


Additional citations: MEXICO: Veracruz: Barr, Dennis, & Hev. 
62-728 (Tu—172579); Calzada 352 (Mi); Chiang 9 (Id); H. Herndn- 
dez s.n. [27/VII/1965] (Ld); R. M. King 1093 (Ip), 1143 (Ip)5 Fe 
Miranda 8525 (W--2508348); G. B. Saunders 550 (W—261)157); Ven- 
tura A. 5395 (Mi, Tu—183848). BAY OF CAMPECHE ISLANDS: Sacrific~ 
ios: Lot 1342 (Ac). 


CITHAREXYLUM ENDLICHII Moldenke 
Additional bibliography: Moldenke, Phytologia 6: 345—36. 1958; 
Moldenke, Fifth Summ. 1: 68 (1971) and 2: 858. 1971. 


CITHAREXYLUM EOLIGNITICUM Berry 

Synonymy: Citharexylon eoligniticum Berry, U. S. Geol. Surv. 
Prof. Paper 91: 346. 1916. 

Additional bibliography: LaMotte, Geol. Soc, Am. Mem. 51: [Cat. 
Cenoz. Pl. N. Am.] 127. 1952; Moldenke, Phytologia 6: 346—37. 
1958; Moldenke, Fifth Summ. 1: 375 & 29 (1971) and 2: 858. 1971. 
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CITHAREXYLUM FLABELLIFOLIUM S. Wats. 

Additional bibliography: Moldenke, Phytologia 1): 432. 1967; 
Moldenke, Résumé Suppl. 15: 18 (19675 and 17: [1]. 1968; Moldenke, 
Fifth Sum. 1: 68, 77, 403, 433, & 437 (1971) and 2: 858. 1971. 

Recent collectors describe this plant as a stiff lycioid 
shrub, 1—3 m. tall, 2-3 m. broad, often with several branches 
from the base, rather compact in the middle, but with weakly as- 
cending branchlets, the stems 1.5 cm. in diameter at the base. 
They have encountered it among lava blocks, on roadsides and 
gentle slopes, in coarse calcareous soil of lowland in open mes- 
quite grassland, and in fine sandy soil associated with Pachycer- 
eus pringlei, Jatropha cinerea, and Bursera microphylla, flower- 
ing in April and November, and fruiting in October, at 150—950 
feet altitude. Moran found only a "few by small dry lake". Gen- 
try 4721 is said to be a topotype. 

The corollas are said to have been "pale-purple” on Gentry 
4721, "purple" on Moran 9185, and "purplish-lavender with white 
to yellow throat" on Wiggins 15392. The leaves on Hastings & 
Turner 67-119 are very much larger than usual for this species. 

Additional citations: MEXICO: Baja California: Hastings & Tur- 
ner 64-196 (Tu--158159), 64-358 (Sd-—61202, Tu—-158591), 67-119 
(Tu--180022); Thomas 8421 (Tu--137516); I. L. Wiggins 15329 (Se— 
298882), 15392 (Au—200)13, Tu--17753). Sonora: Gentry 4721 
(Tu--9851) ; Hastings, Warner, & Turner 61-1 (toil 7270) 5 Rip- 
2 14282 (N). GULF OF CALIFORNIA ISLANDS: Carmen: R. V. Moran 
9185 (Sd—66200) . 

CITHAREXYLUM FLEXUOSUM (Ruiz & Pav.) D. Don 

Additional & emended synonymy: Citharexylum spinosum H.B.K., 
Nov. Gen. & Sp. Pl., ed. folio, 2: 207. B17 [not C. spinosmm L., 
1753]. Colletia tetragona Brongn., Mem. Rhamnac. 59. 1826. 


Scypharia ? tetragona (Brongn.) Miers, Ann. & Mag. Nat. Hist., 
ser. 3, 5: 216, hyponym (1860) and 6: 12—13 [as Scypharia 
tetragona]. 1860. Scypharia tetragona Miers apud Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 1, 2: 856, in syn. 1895. 
Additional & emended bibliography: H.B.K., Nov. Gen. & Sp. Pl. 
ed. folio, 2: 207 (1817) and ed. quart., 2: 256. 1818; Brongn., 
Mem Rhamnac. 59. 1826; Brongn., Ann. Sei. Nat. Hist. Paris, ser. 
1, 10: 366. 1827; Miers, Ann. & Mag. Nat. Hist., ser. 3, 5: 216 
(1860) and ser. 3, 6: 12—-13. 1860; Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 1, 1: 549-550, 58h, 804, & 88) (1893) and imp. 
1, 2: 856. 1895; Barnhart, Bull. Torrey Bot. Club 29: 590. 1902; 
Prain, Ind. Kew. Suppl. 5, imp. 1, 60. 1921; Weberbauer, Field 
Mus. Publ. Bot. 8: 8). 1930; Jacks. in Hook. f. & Jacks., Ind. 
Kew., imp. 2, 1: 549—550, 584, & 80 (196) and imp. 2, 2: 856. 
1946; R. C. Foster, Contrib. Gray Herb. 18): 169. 1958; Jacks. in 
Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 549-550, 58h, & 80h 
(1960) and imp. 3, 2: 856. 1960; J. F. Macbr., Field Mus. Publ. 
Bot. 13 (5): 668, 671, 674--675, 677, & 680. 1960; Prain, Ind. 
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Kew. Suppl. 5, imp. 2, 60. 19603 Moldenke, Phytologia 1): 33. 
1967; Moldenke, Résumé Suppl. 16: 20 & 26. 1968; Moldenke, Fifth 
Summ, 1: 140, 356, 428—L31, 433, b3k, 436, 468, & 487 (1971) and 
2: 570, 571, 616, 617, 620, 645, & 859. 1971; Anon., Biol. Abstr. 
Sh (3): BASIC. S.51. 1972; Moldenke, Biol. Abstr. 54: 1189. 
1972; Moldenke, Phytologia 23: 180 & 17. 1972; Hocking, Excerpt. 
Bot. A.23: 290. 197). 

I am very grateful to Dr. Marshall C. Johnston, who, in a let- 
ter to me dated November 8, 1967, called my attention to the two 
new synonyms for this species from the Rhamnaceae. It should al- 
so be noted here that the revised dates for the H.B.K. references 
given in the synonymy and bibliography above have been authenti- 
cated by the late Dr. John Hendley Barnhart (1902). 

Macbride (1960) keeps C. megacanthum Rusby as a separate and 
distinct species, but cites only the original type collection 
(which he actually mis-cites as "R. L. Williams 25"). He com 
ments that "This was originally included as a synonym of C. flex- 
uosum (Ro & P.) D. Don", but this statement is inaccurate — the 
species was originally proposed as a new and distinct species by 
Rusby (1912). For what he regards as typical C. flexuosum Mac- 
bride says: "Often becoming completely or essentially glabrous 
except the puberulent calyx and white or paler corolla within. 

The var. subglabrum Mold.........apparently described the mature 
leaves of a form which proved to be Lycium subglabrum Mold...... 
The greenish-cream flowers are delightfully fragrant in the morn- 
ing and the branches are used for small crosses, the spines ser- 
ving as arms." He cites the following specimens from Peru: Ancash: 
Raimondi s.n. Arequipa: Guenther & Buchtien 129 & 120; Tafalla s. 
n.3; Worth & Morrison 15700. Cajamarca: Bonpland s.n. oO: 
Macbride 2279, 2,38, 3173, & 3523; Rufz & Pavén s.n. Lima: Killip 
& Smith 21679. He records the orthographic variant common name, 
"“choloquillo simarron". Worth & Morrison collected the species on 
rock slides. Macbride notes that Guenther & Buchtien 130 repre- 
sents the "glabrate form". . ae 





actually Duranta lineata Hayek. 


CITHAREXYLUM FLEXUOSUM var. GLABERRIMUM Moldenke 

Bibliography: J. F. Macbr., Field Mus. Publ. Bot. 60: 675. 
1960; Anon., Biol. Abstr. 5) (3): B.AS.I.C. S.51. 1972; Moldenke, 
Biol. Abstr. 5h: 1189. 1972; Moldenke, Phytologia 23: 160 & 17. 
1972; Hocking, Excerpt. Bot. A.23: 290. 197k. 

Macbride (1960) cites a Guenther & Buchtien 130 from Arequipa, 
Peru, under C. flexosum (Ruiz & Pav.) D. Don with the comment 
"glabrate form". I have not seen this collection, but it may 
possibly represent the present variety. 

Citations: PERU: Ancash: Smith & Blas 1905 (W—2591192A-type) . 


CITHAREXYLUM FORSITHIAEFOLIUM Massalongo 
Additional bibliography: Moldenke, Phytologia 6: 353-35. 1958; 
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Moldenke, Fifth Summ, 1: 375 & 29 (1971) and 2: 859. 1971. 


CITHAREXYLUM FRUTICOSUM L. 
Additional synonymy: Citharexylon fruticosum, cortice cinereo, 


foliis oblongo-ovatis oppositis, petiolis marginatis pedatis, 
floribus spicatis, fructu majori Sloane, Civil & Nat. Hist. Jan- 
aic., ed. 1, 264. 1755. Citharexylum fruiticosum L. ex Moldenke, 
Alph. List Invalid Names Suppl. 1: 5, in syn. 1947. Citharexylum 
fructiculosum L. ex Moldenke, Phytologia 23: 428, in syn. 1972. 
Citarexyllum fruticosum Shah, in herb. 

Additional & emended bibliography: Sloane, Civil & Nat. Hist. 
Jamaic., ed. 1, 26h & 265. 1755; [Rets.], Nom. Bot. 151. 1772; J. 
F. Gmel. in L., Syst. Nat., ed. 13, imp. 1, 2: 942. 1789; Sloane, 
Civil & Nat. Hist. Jamaic., ed. 2, 26h & 265. 1789; J. F. Gmel. in 
L., Syst. Nat., ed. 13, imp. 2, 2: 942. 1796; Raeusch., Nom. Bot., 
ed. 3, 173. 1797; Desf., Tabl. Bcol. Bot., ed. 1, 5h. 180h; 
Willd., Emm. Pl. Hort. Berol. 2: 649. 1809; Desf., Tabl. tool. 
Bot., ed. 2, 65. 1815; Pers., Sp. Pl. 3: 356. 1819; Kuntze, Rev. 
Gen. Pl. 2: 50. 1891; Jacks. in Hook. f. & Jacks., Ind. Kew., 
imp. 1, 1: 549 & 550. 1893; T. Peckolt, Bericht. Deutsch. Pharm. 
Gesell. 1h: 475. 1904; C. S. Sarg., Man. Trees N. Am., ed. 1, 

788 & 820. 1905; D. H. Scott in Solered., Syst. Anat. Dicot., 
transl. Boodle & Fritsch, 1: 633. 1908; Solered., Syst. Anat. Di- 
cot. Erganz. 255. 1908; C. S. Sarg., Man. Trees N. Am., ed. 2, 
imp. 1, 2: 864-865 & 901, fig. 764 (1922) and ed. 2, 2: 864—865 
& 901, fig. 76h. 1926; Toro, Mycologia 19: 73. 1927; C. S. Sarge, 
Man. Trees N. Am., ed. 2, imp. 3, 2: 86—865 & 901, fig. 76h. 
1933; Navarro Haydon, Arb. Ornament. Puerto Rico 11. 1936; Wanger— 
in in Just, Bot. Jahresber. 58 (1): 845 [275]. 1938; Fedde in 
Just, Bot. Jahresber. 58 (2): 514. 1939; Fedde & Schust. in Just, 
Bot. Jahresber. 60 (2): 571. 1913; Jacks. in Hook. f. & Jacks., 
Ind. Kew., imp. 2, 1: 549 & 550. 1963 West & Arnold, Nat. Trees 
Fla. 191. 1946; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. h, 2: 
864—865 & 901, fig. 76). 1949; Asprey & Robbins, Ecolog. Monog. 
23: 383. 1953; Hansford, Sydowia 10: 61. 1957; Jacks. in Hook. f. 
& Jacks., Ind. Kew., imp. 3, 1: 549 & 550. 1960; Hansford, Sydowia 
Ann. Myc., ser. 2, Beih. 2: 686. 1961; C. S. Sarg., Man. Trees N. 
Am., ed. 2, imp. 5, 2: 86-865, 901, 925, & 926, fig. 764. 1961; 
R. M. Carleton, Ind. Common Names Herb. Pl. 88. 1962; Hocking, 
Excerpt. Bot. A.5: 43. 1962; J. F. Morton, Wild Pl. Surviv. S. 
Fla. 32. 1962; Little & Wadsworth, Common Trees P. R. [U. S. Dept. 
Agr. Forest Serv. Agric. Handb. 2h9:] 476 & 480—l81, fig. 227. 
1964; Harrar in C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 6, 

2: 920. 1965; D. R. Harris, Univ. Calif. Publ. Geogr. 18: [Pl. 
Anim. & Man Outer Leeward Isls.] 28, 151, & 152. 1965; ldiogier, 
Rhodora 67: 350. 1965; C. S. Sarg., Man. Trees N. Am., ed. 2, 

imp. 6, 2: 864-865 & 901, fig. 76h. 1965; D'Arcy, Rhodora 69: 
438. 1967; Hocking, Excerpt. Bot. A.11: 503. 1967; J. Jiménez, 
Archiv. Bot. & Biogeog. Ital. 43: 1h. 1967; W. R. Mattoon, Forest 
Trees Fla., ed. 9, 91. 1967; Moldenke, Phytologia 1): 507. 1967; 
Moldenke, Résumé Suppl. 15: 14 & 18 (1967) and 16: . 1968; C.F. 
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Brockman, Field Guide Trees N. Am. 262—263. 1968; Moldenke, Biol. 
Abstr. 9: 199. 1968; J. A. Steyerm., Act. Bot. Venez. 3: 72, 

85, 86, & 156. 1968; Hardin & Arena, Human Poison. Nat. & Cult. 
Pl. 129. 1969; Little, Forest Serv. Res. Paper ITF.9: ll. 1969; 

A. L. Moldenke, Phytologia 18: 115. 1969; El-Gazzar & Wats., New 
Phytol. 69: 483 & 85. 1970; Gantz, Naturalist South. Fla. 169. 
1971; Long & Lakela, Fl. Trop. Fla. 16, 738, & 934. 1971; Moldenke, 
Fifth Summ. 1: 28, 93—95, 100, 102, 104, 106—109, 111, 112, 122, 
129, 131, 133, 356, 357, 391, Leo—feo, L438, & b7k (1971) 
and 2: 731, 766, 77h, & 859. 1971; Rogerson, Mycologia 63: 1280. 
1971; Woodbury, Martorell, & Garcia Tuduri, Journ. Agric. Univ. P. 
R. 55: 501--502. 1971; C. D. Adams, Flow. Pl, Jamaic. 633, 797, & 
808. 1972; Moldenke, Phytologia 23: 428. 1972; A. L. Moldenke, 
Phytologia 23: 318. 1972; Tomlinson & Fawcett, Journ. Arnold Arb. 
53: 386--389, fig. 1--11. 1972; Anon., Biol. Abstr. 55 (12): B. As 
S. I. C. S.50 & S.268 (1973) and 56 (8): BASIC. S253. 19735 

K. E. Clausen, Biol. Abstr. 55: 6566 (1973) and 56: 4183. 1973; 
Moldenke, Phytologia 25: 227 & 236 (1973) and 27: 264. 1973; Tom- 
linson, Journ. Arnold Arb. 5h: 120. 1973; Wedge, Pl. Names, ed. 1, 
7 (1973) and ed. 2, 10. 197; Howes, Dict. Useful Pl. 96. 197h; 
Leén & Alain, Fl. Cuba, imp. 2, 2: 299 & 300, fig. 129. 197k; 
Little, Woodbury, & Wadsworth, Trees P. R. & Virg. Isls. 2 [U. S. 
Dept. Agr. Forest Serv. Agric. Handb. 49]: 990 & 1000. 197h; 
Moldenke, Phytologia 28: 3) & 448. 197k; Lépez—-Palacios, Revist. 
ere Farm. Univ. Los Andes 15: 10-15, 19—21, & 9, [fig. 1]. 
1975. 

Additional & emended illustrations: C. S. Sarg., Man. Trees N. 
Am., ed. 2, imp. 1, fig. 76h (1922), ed. 2, imp. 2, fig. 76h 
(1926), and ed. 2, imp. 3, fig. 764. 1933; Navarro Haydon, Arb. 
Ornament. Puerto Rico 11. 1936; West & Arnold, Nat. Trees Fla. 191. 
1946; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. lh, fig. 76h 
(1949) and ed. 2, imp. 5, fig. 764. 1961; J. F. Morton, Wild Pl. 
Surviv. S. Fla. 32. 1962; Little & Wadsworth, Common Trees P. R. 
(U. S. Dept. Agr. Forest Serv. Agric. Handb. 2)9:] 481, fig. 227. 
1964; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 6, fig. 76h. 
1966; C. F. Brockman, Field Guide Trees N. Am. 263. 1968; Tomlin- 
son & Fawcett, Journ. Arnold Arb. 53: 387, fig. 1-11. 1972; Leén 
& Alain, Fl. Cuba, imp. 2, 2: 300, fig. 129. 197h. 

Recent collectors describe this species as a slender shrub, 1.5 
km. tall, or a small tree, 4—20 m. tall or more, the trunk 2--20 
cm. in diameter at breast height, the branches spreading, “out— 
curved" or upwardly ascending, the bark gray or blackish-gray, 
rough, furrowed or finely fissured, slightly shaggy, the leaves 
"chartaceous", glossy, the flowers fragrant, and the fruit fleshy 
shiny or glossy, pendulous, green or greenish at first, turning 
to yellow-green, then orange, then dull-red, reddish-browm, dark 
brownish-red, dark brownish-maroon, and finally purplish—black 
or black. The corollas are almost uniformly described as "white" 
(e.g-, Gastony & al. 391, Killip 419, Liogier 1715, Little 13110, 
13411, 13741, 21581, & 21638), but on Little 13176 they are said to 
have been only *whitish® and on Correll & Popenoe 12558 they were 
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"cream"=colored. Morton (1962) avers that the ripe fruit is "ed- 
ible, but not desirable". Little 13389 exhibits very much nar- 
rower leaf=blades than usual and therefore is herein regarded as 
var. smallii Moldenke. The collector of D. S. Correll 4173 says 
that its leaves are "not typical". 

Collectors have found C. fruticosum growing in red clay soil, 
in dry or montane forests, dry limestone woodlands, dune coppices, 
the edges of coppices, lowland or evergreen seasonal forests, a- 
long cutover roadsides, in roadside thickets, and in secondary 
thickets of mostly shrubs and small trees to 15 feet tall, at al- 
titudes from sealevel to 1200 meters, flowering from June to Sep- 
tember, and fruiting in March and from June to December. Woodbury 
and his associates (1971) report it as "Abundant in the interior 
valley, on mountain slopes along the coast, as well as on upper 
barren ridges" of Desecheo Island. Little (1969) reports finding 
it on Jost van Dyke Island. Wilbur and his associates describe 
it as an “occasional tree" on Dominica. D'Arey (1967) reports 
that on Tortola it is "common in thickets and on hillsides at 
lower elevations". Liogier found it "common in thickets" or 
"fairly common at sealevel" in the Dominican Republic. On St. 
Croix Fosberg reports it as "occasional on summit in dry brushy 
vegetation on steep slopes" or “occasional in thickets at sea 
cliff edges". Adams (1972) tells us that in Jamaica it is "Can- 
mon in thickets and woodland on limestone, especially near the 
sea, also on the cays", from sealevel to 2500 feet elevation, 
flowering from June to November and fruiting there from July to 
March. He cites Adams 6026 & 11868, Harris 8608, Jamaican Plants 
1076, and Proctor 10384, giving its overall distribution as "Flo- 
rida, Venezuela, Suriname, West Indies". 

Peckolt (1904) records what he calls "Citharexylon cinereum L." 
from Amaz6nas and Paré, Brazil, but this is doubtless a case of 
misapplication of the binomial to some other species, possibly C. 

igii Walp. 

Woodbury and his associates (1971) cite D.y & D.77 from Desech- 
eo Island. Additional vernacular names recorded for C. frutico- 
sum include "bastard mahogany", "bois-guitare coriace", 
"bois—guittare cendré", "old-waman's-bitter", "pénsula", "white 
fiddle wood", and "yellow fiddlewood". 

The species serves as host to the fungus, Epithele vermifera 
(Bourd.) Boquiren, and, in the Dominican Republic, Asteridiella 
vilis var. citharexyli Hansf., the latter based on Ciferri 2h1. 


refers to it as the "green-heart fiddle-wood" and says of it 
"This tree is frequent in the woods about the Ferry [in Jamaica], 
where it grows to a very considerable size; and is generally 
looked upon as one of the best timber—trees in the island. I have 
not seen any of its fruit, or flowers; therefore could not class 
it with any certainty: but have placed it here, from its outward 
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appearance, and the grain and texture of its wood." 

Tomlinson & Fawcett (1973) point out that this species is con- 
monly described as having perfect flowers, but in southern Florida, 
at least, it is dioecious. The flowers, however, of the two 
sexes are very similar in outward appearance and are not at all 
readily distinguishable by casual observation. 

Sloane (1755) tells us that in Jamaica "This plant is very 
common in all the Savannas......it is but a small shrub, and sel- 
dom rises above eight or nine feet in height. The veins of the 
leaves, and all the tender buds, are of a brown colour; and the 
bark of the trunk and lower branches, of a whitish-ash-colour". 

West & Arnold (1946) assert that "Occasional Florida fiddle- 
woods are found in Brevard and Manatee counties [of Florida], 
which represent the northern extension of the range of this sub- 
tropical species. It spite of the attractive glossy foliage, its 
growth-habit is too irregular to recommend it as an ornamental. 
The very hard, heavy, fine-grained wood is desirable for cabinet- 
making, including musical instruments. From the latter use arose 
the common name 'fiddlewood!'." 

Lépez-Palacios (1975) speaks of this species in Sucre, Venez- 
uela, as attaining a height of more than 25 meters and a trunk 
diameter of 0 cm. and that it ascends there from sealevel to 900 
meters altitude. The excellent illustration which he gives ("fig. 
2") is, however, certainly not a depiction of C. fruticosum — 
it is, rather, an absolutely perfect illustration of typical C. 
spinosum L. I am, therefore, very dubious about his Venezuelan 
records for C. fruticosum and suspect that they apply, instead, 


to C. spinosum. 

Material of C. fruticosum has been misidentified and distrib- 
uted in some herbaria as C, caudatum. On the other hand, the G. 
R. Proctor 8666 and Taylor & Taylor 11297, distributed as C. 
fruticosum in its typical form, are actually C. caudatum L., 
while Correll & Correll 2002, E. L. Little 16367, 23756, 23816, 
& 26098, and Shafer 1150 are C. fruticosum f. bahamense (Millsp.) 
Moldenke; Beard 315 and E. L. Little 13389 & 21561 are C, fru- 
ticosum var. smallii Moldenke; Fosberg 1.2666, Killip 31698 
0702, & LiWg, E. L. Little 16390, 2i9lh, & 26082, and P. Be 
Tomlinson s.n. [19-XII-67C] are C. fruticosum var. subvillosum 
Moldenke; Little 26099 and Stimson 166 are C. fruticosum var. 
villosum (Jacq.) 0. E. Schulz; Hespenheide, Hespenheide, Calver 
& Ricklefs 1391 is x. jamaicense Moldenke; F. Miranda 6318 is Ce 
lucidum Schlecht. & Cham.; Little 26048 (in part), G. R. Proctor 
18123, Ruis-Terdn & Lépez—Palacios 9891 & 10231, M. Shah MS.1230, 
and Wilbur, Dunn, Hespenheide, & Wiseman 7379, 8236, & 8263 are 
C. spinosum L.; and Little 260)8a is not verbenaceous. 

Additional citations: FLORIDA: Brevard Co.: Curtiss 1969 (Ms— 
7161, Ms—30926). Dade Co.: D. H. Caldwell 8727 (Au--231369, N); 
P. B. Tomlinson s.n. [18-X1I-67] (Ft—2186, Ft). County undeter- 
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mined: A, P, Garber s.n. [1877] (Ms—-30925). Big Pine Key: Kil~ 
lip 9 (Wi). Jupiter Island: Christensen & Christensen RC.li2d 
(W—260)011). BAHAMA ISLANDS: Elbow: Correll | & Popenow 12558 2558 (N). 


Great Inagua: D. S. Correll )17)3 (N). 
{to be continued] 


NOTES ON NEW AND NOTEWORTHY PLANTS. LXXIX 
Harold N. Moldenke 


ERIOCAULON TENUIFOLIUM f. VIVIPARUM Moldenke, f. nov. 

Haec forma a forma typica speciei capitulis maturis plerumque 
viviparis recedit. 

This form differs from the typical form of the species in hav- 
ing its mature fruiting heads mostly viviparous. 

The type of the form was collected by J. Murca Pires, P. Cav— 
alcante, H. Magnago, and N. T. Silva (no. 13980) "na areia do 
barrano, Quadefcula SA-20-X-A, Ponto OA, P, Xeriuini, campina 
seca, alagével nas cheias" and also bears a label reading "Jo&o 
Murca Pires et al. no. 13.975 até 13.995", Amaz6nas, Brazil, and 
is deposited in the United States National Herbarium in Washing- 
ton. 


LANTANA BAHAMENSIS f. ALBIFLORA Moldenke, f. nov. 

Haec forma a forma typica speciei corollis albis recedit. 

This form differs from the typical form of the species in hav- 
ing white corollas. 

The type of the variety was collected by Alma Lance Moldenke 
and Harold Norman Moldenke (no. 29885) on sand dunes on Jekyll 
Island, Glynn County, Georgia, on May 20, 1975, and is deposited 
in my personal herbarium at Plainfield, New Jersey. 

Recent field and herbarium studies show that there exist in 
the wild state in Florida more taxa of Lantana than has previous- 
ly been supposed, including the typical orange: orange-flowered L. baha- 
mensis Britton with its characteristically narrow leaves, . Le 
tiliaefolia Cham. (with bristly-hairy stems), L. horrida "HOB.K. 
(with coarsely toothed leaves), L. camara L. (with glabrate or 
minutely puberulent stems) and its vars. aculeata (L.) Moldenke 
(with very prickly stems), var. mista (L. y L. H. Bailey (with 
youngest twigs hirsute), var. mutabilis (Hook.) L. H. Bailey 
(with corollas changing from white to yellow to rose-violet), L. 
ovatifolia Britton (small ovate leaves), L, depressa Small (pros- 
trate, yellow-flowered), and the large-bracted L. montevidensis 
(Spreng.) Briq., L. involucrata L. and its var. odorata (L.) Mol- 
denke and f. rubella Moldenke, and L. microcephala A. Rich. 


STUDIES IN AMERICAN PLANTS, VII. 


Dorothy L. Nash 
Field Museum of Natural History 


COMPOSITAE 


Continuing studies toward completion of the Compositae for the 
lora of Guatemala have resulted in the discovery of the following new 
pecies and made necessary the following new combinations: 


HELIANTHEAE 
SALMEA TOMENTOSA D. Nash, sp. nov. 


Frutices scandentes, rami dense tomentosi; folia opposita; petioli 
revissimi; laminae ovata, 2-9 cm. longa, 1.5-6 cm. lata, acuminata, basi 
ubcordata, denticulata remota, superficie superna glabrata, inferna plus 
inusve tomentosa; squamae acuta vel acuminata; pedunculi et pedicelli 
ense tomentosi; capitula discoidales, homogama; flores numerosa; achaenia 
25-3 mm. longa, glabra, marginibus ciliatis, apice in aristas 2 vel 3 et 
-6 setae brevese 


Scandent shrubs, the clambering branches brown-tomentose; leaves on 
hort, thick petioles or the uppermost ones subsessile, the blades coriaceous, 
ften lustrous above, ovate to rounded-ovate, mostly 2-9 cm. long, 1.5-6 cm. 
ide, acuminate, broadly rounded to subcordate at the base, triplinerved, 
ne upper surfaces glabrous or sometimes puberulent along costae and veins, 
ne lower surfaces more or less pilose or tomentose, the margins remotely 
enticulate or subentire; inflorescences cymose, corymbiform, the peduncles 
nd pedicels densely covered with brownish, feltlike tomentum, the heads 
iscoid, homogamous, 1-3 on a pedicel, 6-7 mm. high, 5-6 mm. broad, the 
nvolucres campanulate; phyllaries about 3-seriate, ovate to lanceolate, 
sute to acuminate, densely pubescent, ciliolate; pales acute or obtuse, 
artially enfolding the achenes, at least the outer ones usually conspicuously 
arinate, pubescent to puberulent at least near the apex, ciliolate; disk 
orollas white, glabrous; achenes 2.5-3 mm. long, compressed, blackish, 
labrous, minutely striate when mature, the margins ciliate, crowned by 
or sometimes 3 awns often 2 mm. long and by 1-6 considerably shorter, but 
=ry conspicuous, irregular, setose squamellae. 


GUATEMALA: Dept. Baja Verapaz, damp forest, mountain side north of 
ivide north of Santa Rosa, about 1,650 m., Standley 69898 (type, JO) 
spt. Zacapa, forest trail between Santa Rosalia de Marmol and Vegas, 


teyermark 42937 (F; US). 


In general appearance much like S. pubescens (Blake) Standl. & Steyerm., 
riginally distributed as that species, which although often pilose or 
omentose, lacks the heavy, matted tomentum of our species and which may 
> further distinguished by its apically rounded phyllaries and its 
ppressed=pubescent achenes. S. scandens (L.) DC. which has at least the 
atermost phyllaries acute, as in S. tomentosa, differs in being essentially 
labrous, and in its achenes being crowned by only 2 awns, commonly about 
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1 mm. long, lacking the additional setae or squamellae that are so 
prominent in ours. Because of this difference in awns, it is with 
some hesitation that I place it in Salmea but at present it appears 
more at home in this genus than in any other. 


VERBESINA STANDLEYI (Steyerm.) D. Nash, comb. nove Calea standleyi 
Steyermark, Field Mus. Bot. 22: 299. 1940. 


MUTISIEAE 
PEREZIA GLANDULIFERA D. Nash, sp. nov. 


Herbae perennes erectae, scapi graciles dense glanduloso-—pubescentes; 
folia basalibus runcinato-pinnatifida, costae ad basem dense pilosae; 
inflorescentiae laxe paniculatae; pediceli et pedunculi dense glanduloso- 
pubescentes; phyllaria glanduloso-puberulentes; corollae albae; achaenia 
puberulentia, ca. 5 mm. longa; setae papporum usque ad 5 mm. longae. 


Erect perennials from thick, fibrous roots, the scapes slender, terete 
striate, densely glandular—pubescent, the uppermost leaves much reduced, 
bractlike, glabrous, the lower stem leaves few, also reduced, oblong— 
ovate to oblanceolate, mostly 1-4 cm. long, auriculate-amplexicaul, 
glabrous, the margins serrate; basal leaves large, mostly 30-40 cm. long 
and 15-18 cm. wide, runcinate-pinnatifid, the margins dentate to dentate— 
serrate, glabrous above and below except the lower part of the costae 
below densely clad with long, white indument; inflorescence laxly paniculat 
the numerous heads pedicellate, each with 10-12 flowers; peduncles and 
pedicels densely glandular-—pubescent, the pedicels mostly 1-2 cm. long; 
phyllaries about 4-seriate, ovate-lanceolate to lanceolate-oblong, obtuse 
to acute, mucronulate, glandular-—puberulent, greenish; corollas white; 
mature achenes about 5 mm. long, appearing linear (actually very narrowly 
ellipsoidal), puberulent; pappus bristles about 5 mm. long. 


Similar in appearance to P. nudiuscula Robinson, which differs in 
its purple corollas and its glabrous stems, peduncles, and pedicels. 


GUATEMALA: Canyon of Rio Seligua, in "El Tapon" near Monos Bridge, 
40 km. northwest of Huehuetenango, Dept. Huehuetenango, alt. 1,000-1,200 
meters, December 14-17, 1972, Williams, Molina, & Williams 41167 (type, F; 
US; NY; G). 
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Fig. 1. Salmea tomentosa. A, flowering branch, one-half natural 
ize; B, detail of inflorescence, X 3; C, flower, including achene and 
ale, X 10; D, corolla opened to show stamens and style, X 20; E, anther, 
reatly enlarged; F, upper portions of 4 achenes, showing variation in 
appus, X 15. 
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Fig. 2. Perezia glandulifera. A, habit, one-half natural size; 
B, flowering head, X 3; C, flower, X 7; D, corolla opened, X 9; 
E, 2 stamens, greatly enlarged; F, stigmatic branches of style, greatly 


enlarged; G, achene with pappus, X Te 


BOOK REVIEWS 
Alma L. Moldenke 


"A GUIDE TO THE MEDICINAL PLANTS OF THE UNITED STATES" by Arnold 
& Connie Krichmal, iii & 259 pp., illus., Quadrangle: The 
New York Times Book Company, New York, N. Y. 10022. 1973. 
$12.50 


This is an attractively illustrated and arranged book with in- 
teresting, valuable and well documented information. It is writ- 
ten by capable botanists long interested in this field. It is 
dedicated to the memory of a wonderful earlier teacher in this 
field — Muenscher. It is wisely oriented in its repeated stress 
against self-medication with wild plants that may prove poisonous, 
ineffective or otherwise harmful in the unprocessed form. 

For 272 plants, arranged alphabetically from the balsam fir 
(Abies balsamea) to the Joshua-tree (Yucca brevifolia), are given 
other common names, plant description, habitat and geographic dis- 
tribution, plant part and time harvested, folklore medicinal 
uses that may or may not have been scientifically evaluated, etc. 


"A NATURALIST'S GUIDE TO COOKING WITH WILD PLANTS" by Connie & 
Arnold Krochmal, vi & 336 pp., illus., Quadrangle: The New 
York Times Book Co., New York, N. Y. 10022. 1975. $10.95. 


Because these botanically well-trained authors wrote for this 
same publishing house two years earlier the scientifically sound 
"Guide to the Medicinal Plants of the United States", because 
the plants treated are well described and illustrated, because 
the recipes seem reasonably and easily workable and because the 
end-products are believably palatable and nutritious in assorted 
ways, this work is probably the best guide in its field. Cammer- 
cially it has several contenders that offer no warnings about the 
use of lawn plants previously exposed to herbicides, about water 
plants with harmful chemicals and/or organisms on or in them, 
about conservation concepts in plant picking, about similarities 
to other and dangerous plamt species, but do offer ridiculously 
elaborate culinary directions without indicating clearly the 
plant to be used. 

The present work is the only one in its field that this re- 
viewer would share as a loan or gift to interested friends. 


"SHEDDING OF PLANT PARTS" edited by T. T. Kozlowski, xii & 560 pp., 
illus,, Academic Press, London N.W.1 & New York, N.Y. 10003. 
1973- $35.00 


This is the eighth excellent work published under the skilled 
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editorship of T. T. Kozlowski for "Physiological Ecology: A Series 
of Monographs, Texts, and Treatises". In this one he also writes 
very effectively the preface and the first orienting chapter en- 
titled "Extent and Significance of Shedding of Plant Parts" — 
such vegetative abscising ones as "buds, branches, prickles, coty- 
ledons, leaves, leaflets, leaf stalks, stipules, bark and roots" 
and such reproductive abscising ones as "inflorescences, pedicels, 
flowers, buds, calyxes, corollas, stamens, styles, ovaries, 
fruits, fruit hulls, strobili, scales of strobili, and seeds. De- 
hiscence of anthers and fruits is often regarded as a specialized 
form of abscission." 

The other eleven papers in the book deal more intensely with 
more limited fields such as the anatomical, histochemical, hormon- 
al, senescent and other internal factors as well as external en- 
vironmental factors, both biotic and abiotic, associated concomi- 
tantly, causally, and/or resultantly. 

In papers on chemical control of thinning and favorably timing 
of forest, commercial mt and pome fruit crops the authors wisely 
emphasize the need for study of basic mechanisms involved rather 
than just the identification and description of the factors 
(ethyleneology) that influence responses. 

This book should prove highly valuable to a large range of ad- 
vanced students, teachers, technicians and research scientists. 
It is well illustrated and documented with pertinent literature 
references for each paper. One of the excellent characteristic 
features until just the last couple of years (alas!) of this 
highly creditable Academic Press has been the use of three in- 
dexes — author, organism, subject — making access to contents 
so much easier. It is surely to be regretted that the list of 
organisms is missing here and is not campensated for in the sub- 
ject index. 


"HEAT AND MASS TRANSFER IN THE BIOSPHERE: Part I. Transfer 
Processes in the Plant Enviromment" edited by D. A. de Vries 
& N. H. Afgan, vii & 59h pp., illus., Halsted Press of John 
Wiley & Sons, Inc., New York, Ne Y. 10016. 1975. $28.50. 


The copyright for this work is held by the Scripta Book Com 
pany, a hemisphere publishing corporation with offices in Washing 
ton, D. C. The preliminary pages and the too limited index are 
set up in type. The forty papers are reproduced from typed 
papers by a photo-offset process. They represent the lectures 
and papers presented at the Seminar on this topic in Dubrovnik 
for a week in August 197) and organized by the International 
Centre for Heat and Mass Transfer. They represent modern studies 
from a wide range of institutions and scientists. 

The basic processes and methods of observation are developed 
in 9 papers centered on soil, 15 on the lower atmosphere, ); on 
plants for water and heat and mass transfer. Applications are 
developed in 8 papers based on photo-engineering and ) on pollu- 
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tion in the plant enviroment. Having abstracts available at the 
beginning of each paper is indeed helpful. 

The foreword by the first-named editor emphasizes how the 
seminar and this written record of it should "stimulate interest 
in this highly important field of research and engineering, a 
field that is of importance to agricultural scientists and engin- 
ecrs, micrometeorologists, hydrologists, crop physiobiologists, 
and physical ecologists." 


"PLANT MINERAL NUTRITION" by E. J. Hewitt & T. A. Smith, ii & 298 
pp., ilius., Halsted Press of John Wiley & Sons, Inc., New 
York, N. Y. 10016. 1975. $11.95. 


This fine text was first published earlier this year by the 
English Universities Press Ltd. It is a worthy import. The 
authors provide a clear-cut modern survey of this field, empha- 
sizing the identification of macronutrients and micronutrient 
requirements, their functions, their indicator uses, their met- 
abolism and mineral absorption. 

Ninety photographic plates, mostly of electron micrographs, 
many tables and diagrams enrich the text because of their excel- 
lent appearance and convincing detail. 


"THE GREATEST ADVENTURE: Basic Research That Shapes Our Lives" 
edited by Eugene H. Kone & Helen J. Jordan, v & 29) pp., 
illus., Rockefeller University Press, New York, N. Y. 
10021. 197). $9.80. 


The editors are to be complimented for producing so nicely 
organized a collection of intelligent and effective writings on 
this topic by 18 outstanding scientists from a broad spectrum of 
fields and institutions. The illustrations add to the apprecia- 
tion of the text, as do the clear printing, index and selected 
topical bibliographies, 

Scientists from academia have assumed the values of research 
in "pure" science probably ever since their secondary school 
days. But some politicians in various fund-controlling posts 
and some lesser trained technicians and also school teachers 
need to be reminded that "through all of history, an increased 
understanding of the universe, however out-of-the-way a particu- 
lar bit of new knowledge may seam, however ethereal, however 
abstract, however useless, has always ended in some practical 
[but unpredictable] application". 

Isaac Asimov closes his preface with "unless we continue 
with science and gather knowledge, whether or not it seems use- 
ful on the spot, we will be buried under our problems and find 
no way out. Today's science is tomorrow's solution — and 
tomorrow's problems, too — and, most of all, it is mankind's 
greatest adventure, now and forever." 

May this book be well read by those needing its information 
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and outlook} 


"MAN AND HIS FOODS: Studies in the Ethnobotany of Nutrition — 
Contemporary, Primitive and Prehistoric Non-European Diets" 
edited by G. Earle Smith Jr., x & 131 pp., illus., Univer- 
oa of Alabama Press, University, Alabama 35186. 1973. 

050. 


These interesting papers were presented way back in 1969 at 
the Eleventh International Botanical Congress in Seattle, Wash- 
ington. Better late than never! They add important but little 
known information about the nutritional patterns of the bulk of 
the world's population as (1) the native plants in the North 
Alaskan Eskimos' diet, including the caribou rumen-fermented 
lichens that the young now spurn, (2) the Mexican ancient and 
present-day primitive village dietary patterns suggesting "great 
reservoirs of useful, mitritional novelty in the extant varieties 
of beans and other ancient domesticates", and (3) the food plants 
of the Oceanians with theirbasic differences east and west of 
that famous Wallace Line. Nine fine black/white photographic 
plates accanpany this article. 

Besides the expected literature references and the index there 
is a botanical glossary from Agathis through yams and Zea with 
useful explanations. 


"FLOWERS OF THE MOUNTAIN COUNTRY" by Stanley L. Welsh (text) & 
Bill Ratcliffe (photography), xx & 83 pp., illus., Brigham 
Young University Press, Provo, Utah 8602. 1975. $8.95 cloth- 
bound, $5.95 paperbound. 


With 9 beautiful habitat color plates accompanied by clear text 
explaining the cause and nature of the seasons, the precipitation, 
the light exposure and their effects upon the plant life and with 
103 beautiful color plates of different flowering plants accompan- 
ied by botanically useful descriptions, this book is a treasure to 
have. 

Common and scientific names, family, flowering time, habitat, 
range, uses to man, and descriptions are given. 

This botanist—photographer team has once again produced a fine 
joint work. It will make a lovely companion for a short trip in 
our western mountain country or a souvenir. 
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NOTES ON CERTAIN TAXA OF THELYPTERIS ( THELYPTERIDACEAE)OF ASIA-II. 


G.Panigrahi 


Regional Botanist,Botanical Survey of India at Kew. 


In continuation of my earlier note on Thelypteris Schmidel 
( see Panigrahi,1975), the following further notes on certain taxa 
have been prepared. 


1. THELYPTERIS BLUMEI Panigrahi in Phytologia 30:409(1975). 


T.blumei shares with T.subpubescens (Bl. )K.Iwts.,pro parte, 


the erect or suberect caudex with tufted fronds,basal pinnae gradually 
reduced,pinnae lobed c.i/ towards costa,rhachis,costae and pinnae 

+ hairy('not entirely glabrous' as stated inadvertently for T. subpube- 
scens in line 5 at apge 410,Panigrahi 1.c.). The two species,however, 
differ from each other as set out below: 


2-3 pairs of basal pinnae reduced and not strongly 
auricled,basal acroscopic lobe subentire and rounded, 
pinnules patent,base truncate,pinna-lobes obtuse and 
+ crenate, 2-24 pairs of veins anastomosing and sinus 
with short callus.......... T.subpubescens. 


4-5 pairs of basal pinnae reduced and strongly auricled, 
auricles stiffly acuminate and strongly crenate,pinnules 
subsessile, caudate-acuminate,base cuneate,pinna-lobes 
strongly oblique and crenate,l-14 pairs of veins anast- 
omosing and sinus with a long callus.....ccccccees 

T. blumei. 


2. THELYPTERIS HILSENBERGII ( Presl) Panigrahi,comb.nov. 


Nephrodium hilsenbergii Presl [ Tent .Pterid.:81,1836,nom.nud.],Epim. 


Bot.:47(1851).Type: " in Insula Mauritii ( Hilsenberg)"( not seen); 
Aspidium hilsenbergii Sieb.,Syn.Fil.Exsic.No.49, nom.nud.; 
Cyclosorus repandulus sensu Panigrahi & Manton in Journ.Linn.Soc., 


London,Bot. 55:729-743,text figs,l(left),3(f) as C.contiguus (Rose- 
nstock)Ching,non(?) Dryopteris repandula v.Alderw.v.Rosenb. (1924); 
Christella hilsenbergii (Presl) Holttum in Journ.South Afr.Bot.40 
(2):142(1974). 
Pres1(1836,1851) based Nephrodium hilsenbergii on Aspidium 
hilsenbergii Sieber, Syn.Fil.Exsic.No.49L nom.nud.] but typified the 


species by Hilsenberg s.n. from Mauritius,as cited above. I have not 
seen this specimen but there a a specimens at ....+ Petale 
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the Kew Herb.,collected by Sieber from Mauritius and to both of whi- 
ch, a printed label " Sieber,Syn.Fil.no.49" is pasted.Of these one 
has the lowest pair of pinnae the largest as in the type of 
Dryopteris repandula v.Alderw.v.Rosenk(L) and the other has it 


reduced than the pairs above; otherwise, they are similar and are 
identical with my Ceylon plants identified earlier with Cyclosorus 


repandulus(v.A.v.R.)Ching and C.contiguus( Rosenst.)Ching ( see 
Panigrahi & Manton,1958). 


3. THELYPIERIS GRIFFITHI ANUS (Fée)Panigrahi ,comb.nov. 
Nephrodium griffithianum Fée,Gen.Fil.:305(1852).Type: Sri Lanka, 


( Ceylon), Griffith s.n.( not seen). 


Fée(1852) founded Nephrodium griffithianum based on 
Griffith s.n. from Ceylon and described it, in French, very briefly 


as a terrestrial fern with a creeping rhizome as thick as a pen, 
stipe slender,pinnae well-spaced,slightly stalked,pinnules crenula- 
te,carrying only 2 or 3 sori.He,however,questioned if this soral 
character was a normal habit of this species and stated that the 
dimensions of this species was less than those of N.dicarpum Fee, 
which he simultaneously described in Latin and based it on De Mont- 
brison s.n. from Bourbon island (ReUnion) .Unfortunately,Christensen 


in Index Filicum(1905) and in subsequent Supplements missed indexing 
N.griffithianum Fee,presumably because Fee(1.c.) had not assigned it 


a separate number but merely included it as an observation 
below N.dicarpum Fée numbered as species 'l" at page 305 and had not 


included it in his ' Table Generale Alphabetique at page 380. As a 
result ,N.griffithianum Fee from Ceylon has escaped attention of the 
pteridologists working on Asiatic ferns upto-date. 


It has not been possible for me to locate the type of 
N.griffithianum Fée,as is usual with the types of many of the species 





described by Fée,either at Paris or at Strasbourg.It is also not known 
how Fee could have received the specimen from Ceylon supposedly 
collected by Griffith as there is no evidence that Griffith had ever 
made any collections from Ceylon,unless,of course, he would have made 
some sporadic collections from the island during his stop-overs from 
India to U.K. and back and left those collections with Thwaites who 

is known to be sending his collections to Fee for his study. 


I am grateful to Prof.R.E.Holttum for assistance in 
translating the French text referred to above and for much fruitful 
discussions., and useful suggestions from time to time. 
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4. THELYPTERIS ARTICULATA ( Houlst.@ Moore) Panigrahi,comb. 


NOVe 
Nephrodium articulatum Howjst.& Moore,Gard.Mag.Bot 3: 293(1851); 
N.abruptum sensu Bedd.,Ferns South India: t.86(1863),non Desv.(1827); 


N.pennigerum sensu Bedd. Handb.Ferns Brit.India,Ceylon & Malay 
Penins.:277(1883) & Suppl.:73-74(1892),non Forster (1786); N.gland- 


ulosum(Bl.)J.Sm.var.laete-strigosum Clarke,Trans.Linn.Soc.II,Bot.1 
:532,t.74,fig.2(1880) sDryopteris indica v.Alderw.v.Rosenb.,Mal. 
Ferns: 22),(1908) ;Thelypteris indica (v.Alderw.v.Rosenb.)Reed in 
Phytologia 17(4):284(1968); Pronephrium articulatum ( Houst.& 
Moore) Holttum,Blumea 20(1):116(1972). 





Van Alderw.van Rosenburgh(1908) cited Nephrodium pennigerum 


sensu Beddome(1892) as a direct nomenclatural synonym of Dryopteris 
indica v.Alderw.v.Rosenburgh.Therefore, the latter as also Thelypr 


teris indica (v.A.v.R.) Reed must be treated as conspecific with 


T.articulata ( Houst.& Moore) ,comb.nov.,as shown above. 
5. THELYPTERIS GARDNERI (Holtt.) Panigrahi,comb.nov. 


Pronephrium gardneri Holttum in Kew Bull.26:81(1971); Nephrodium 
urophyllum (Wall.ex Hook.) Bedd.,Ferns South India,Suppl.:18(1876) ; 
Handb.Ferns Brit.India:274(1883) pro parte; Goniopteris urophylla 
(Wall.ex Hook.) Bedd.,Ferns South India:79,t.239(1864) pro parte, 
quoad Thwaites 3063. 


Apart from the type ( viz. Ceylon,Gardner 1137,not 1135 
as cited by Holttum(1.c.),I have examined the following specimens: 
Ceylon vnmastes sen.(K); Ceylon, sent in 1848 and 1853,Gardner 
s.n.(BM). 


6, THELYPTERIS STENOPODUM (P.Chandra) Panigrahi,comb.nov. 


Pronephrium stenopodum P.Chandra in Holttum et Chandra,Kew Bull. 


26(1):81(1971), Type: India,Assam,North Cachar Hills,Haflong, 
P.Chandra 81109( Holotype,K). Distribution: Assam,known only 
from the type collection. 


7. THELYPTERIS SUBTRUNCATA (Bory) Panigrahi,comb.nov. 


Polypodium subtruncatum Bory in Bel. et Bory,Voy.aux Ind.Orient. 
1825-29 ,Bot .Crypto.2:32(1833); Nephrodium truncatum sensu Bedd. 
Handb.:220(1883) pro parte,non Polystichum truncatum (Gaud.)Gaud. 


372 Pull ¥90L10:6 Eh Vol. 31, no. 5 


(1827); Mesochlaena polycarpa sensu Blatter & d'Almeida,Ferns Bomb- 
ay:12h,fig.41,a,b (1922),non (Bl.)Bedd.(1883); Sphaerostephanos 
subtruncatus (Bory) Holttum in Kew Bull.26(1):80(1971). 


While describing Polypodium subtruncatum, Bory(1833) referred 


to a number of specimens collected by Belanger from the East and 
West coast of India,mountains of Dindygul ( Madras) ,Pegu(Burma) 
and Mauritius. Therefore, the specimens cited by him have the 
status of syntypes and I select here Belanger s.n. from Dindygul 
(Dendigall) (P) as lectotype. 


Beddome(1883) cited Tinnevalley under Nephrodium truncatum 


and the specimen from south Tinnevalley Ghat,610 m,Beddome s.n. 
labelled Nephrodium truncatum var.?(K) is indeed Thelypteris 


subtruncata. Whether in citing Tinnevalley under N.truncatum, Beddo- 


me had this specimen in mind,is a matter of conjecture only. 


8. THELYPTERIS PARISHII (Bedd.)Panigrahi,comb.nov. 


Meniscium parishii Bedd.,Ferns Brit.India :+.18,(1866); Mvtriphyll- 
um var.parishii Bedd.,Handb.Ferns Brit.India,Ceylon & Malay Penins. 
:399(1883); Cyclosorus parishii(Bedd.) Tardieu ex Tard.et C.Chr. in 


Notul Syst. Paris] 7:76 (1938); Pronephrium parishii(Bedd.)Holtt. 
in Blumea 20(1):123(1972). 
Distribution: India,Sri Lanka,Bangladesh,Indo-China and Malay 
Peninsula. 
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NOTES ON NEW AND NOTEWORTHY PLANTS. LXXX 
Harold N,. Moldenke 


CASSELIA GLAZIOVII var. SERRATA Moldenke, var. nov. 

Haec varietas a forma typica speciei laminis foliorum uniforme 
regulariterque serratis differt. 

This variety differs from the typical form of the species in 
having the margins of its leaf=blades merely uniformly and regu- 
larly serrate with comparatively small acute or subacute antrorse 
teeth. 

The type of the variety was collected by G. Hatschbach, W. An- 
derson, R. Barneby, and B, Gates (no. 36255) on a "campo limpo" 
12 km. north of So Jofo da Alianca, Goids, Brazil, on February 
18, 1975, and is deposited in my personal herbarium at Plainfield, 
New Jersey. The corollas are described by the collectors as 
having been lilac in color. 


KNEIFFIA FRUTICOSA var. UNGUICULATA (Fern.) Moldenke, comb. nov. 
Oenothera fruticosa var. unguiculata Fern., Rhodora }1: 551, 


pl. 577, fi e 1——3,. 1939. 


LANTANA BAHAMENSIS var. FLORIDANA Moldenke, var. nov. 

Haec varietas a forma typica speciei petiolis plerumqe pro- 
portione brevioribus recedit. 

This variety differs from the typical form of the species in 
having the petioles on mature leaves usually proportionately 
shorter. 

The type of the variety was collected by John Kunkel Small 
(no. 2101) on the beach opposite Miami, Dade County, Florida, in 
November, 190), and is deposited in the Britton Herbarium at the 
New York Botanical Garden. 





STACHYTARPHETA CONFERTIFOLIA var. PUBERULENTA Moldenke, var. nov. 
Haec varietas a forma typica speciei ramis ubique densiuscule 
puberulis differt. 
This variety differs from the typical form of the species in 
having its stems and branches rather densely puberulent throughout. 
The type of the variety was collected by G. Hatschbach, W. An- 
derson, R. Barneby, and B, Gates (no. 36361) on a sandy campo, 
at an altitude of 1300 to 1500 meters, GO.12, Chapada da dos Ve- 
adeiros, in the municipality of Alto Paraiso, Goids, Brazil, on 
February 20, 1975, and is deposited in my personal herbarium at 
Plainfield, New Jersey. The corollas are described by the col- 
lectors as having been white. 
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A FIFTH SUMMARY OF THE VERBENACEAE, AVICENNIACEAE, STILBACEAE, 
DICRASTYLIDACEAE, SYMPHOREMACEAE, NYCTANTHACEAE, AND 
ERIOCAULACEAE OF THE WORLD AS TO VALID TAXA, GEOGRAPHIC 
DISTRIBUTION, AND SYNONYMY 


Supplement 5 
Harold N. Moldenks 


In 1971 I published "A Fifth Summary of the Verbenaceae, Avi- 
cenniaceae, Stilbaceae, Dicrastylidaceae, Symphoremaceae, Nyctanth~ 
aceae, and Eriocaulaceae of the World as to Valid Taxa, Geographic 
Distribution, and Synonymy", in 2 volumes, 97) pages. In it 
20,753 names were accounted for and the known geographic distribu- 
tion of the accepted 112 genera and 5146 specific and infraspecific 
taxa was tabulated, based on the examination of 212,210 herbarium 
specimens in 300 institutional and private herbaria. Since then 
four supplements have been published in Phytologia 23: )13--)38 
(1972), 25: 225--2hh (1973), 26: 356-377 (1973), and 28: 25-166 
(1974). Over 15,000 additional specimens have been studied since 
the original work. Many new taxa have come to light and many 
corrections of previously held cific and/or infraspecific con- 
cepts have had to be altered; 1648 new names have had to be re- 
jected. The total mumber of names now accounted for, including 
misspellings and mis-accreditions, is now 22,650 and "material has 
been studied from 10 additional herbaria. 

Presented herewith are the additions and emendations which have 
come to light since the publication of the last previous supple- 
ment. 


Additions & emendations to Part I: The known geographic distribu- 
tion of the accepted taxa: 


CANADA: 
Québec: 
Verbena hastata var. scabra Moldenke [Jacques Cartier County] 
Manitoba: 
Verbena hastata var. scabra Moldenke [Lisgar County] 
Vancouver Island: 
Verbena hastata var. scabra Moldenke 
UNITED STATES OF AMERICA: 
Pennsylvania: 
Verbena hastata L, [Susquehanna County) 
North Carolina: 
Verbena rigida Spreng. (Harnett County] 
Verbena tenuisecta Briq. [Harnett & Johnston Counties] 
South Carolina: 
Verbena tenuisecta var. alba Moldenke [Clarendon County] 
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Georgia: 

Callicarpa americana L. [Coweta County] 

Eriocaulon dec L. [Bulloch & Calhoun Counties; Jek- 
yll Island 

Lachnocaulon anceps (Walt.) Morong [Bryan & McIntosh Coun- 
ties 

Lachnocaulon minus (Chapm.) Small (Camden County] 

Lantana bahamensis f. albiflora Moldenke [Glynn County; Jek- 
yl Tsland]* 

Lantana ovatifolia Britton [Glynn County; Jekyll Island] 

Phyla nodiflora (L.) Greene [Camden County] 

Syngonanthus flavidulus (Michx.) Ruhl. [Brooks County] 

Verbena brasiliensis Vell. [Dougherty County; St. Simon's 
Island 

Verbena halei Small [Sumter County] 

Verbena rigida Spreng. (Carlton, Coweta, Lee, Meriwether, 
Schley, Sumter, & Talbot Counties] 

Verbena tenuisecta Briq. [Bryan, Camden, Glynn, Lee, Marion, 
Schley, & Talbot Counties; Jekyll Island] 

Verbena tenuisecta var. alba Moldenke [Lee & Marion Counties] 

Florida: 

Avicennia germinans (L.) L. [Sanibel Island] 

Clerodendrum philippinum Schau. [Palm Beach County] 

Clerodendrum speciosissimum Van Geert [Lee County; Lower Cap- 
tiva Island] 

Eriocaulon decangulare L. [Nassau County] 

Lachnocaulon anceps (Walt.) Morong [Hardee & Putnam Counties] 

Lachnocaulon anceps f. glabrescens Moldenke -—- delete the 
asterisk 

Lantana bahamensis Britton [Levy & St. Johns Counties; Hog Is- 
land] 

Lantana bahamensis var. floridana Moldenke (Brevard, Broward, 
Collier, Dade, Duval, Hillsborough, Lake, Lee, Orange, Palm 
Beach, St. Johns, & St. Lucie Counties; Long & Longboat Keys} 

Lantana camara var. mista (L.) L. H. Bailey [Sanibel Island] 

Lantana horrida H.B.K. [Lee County; Sanibel Island] 

Lantana montevidensis (Spreng.) Briq. [Putnam County] 

Lantana ovatifolia Britton [Hardee County] 

Lantana tiliaefolia Cham. [Brevard, Collier, Hernando, Lake, 
& Putnam Counties; Key West] 

Petrea volubilis L. [Lee County; Captiva & Middle Captiva Is- 
lands 

Phyla nodiflora (L.) Greene [Citrus, Clay, Dixie, Hardee, Pas- 
co, & Taylor Counties] 

Verbena bonariensis L. [Putnam County] 

Verbena brasiliensis Vell. [Putnam County] 

Verbena halei Small [Levy County] 
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Verbena rigida Spreng. [Hernando & Leon Counties] 
Verbena tenuisecta Briq. [Dixie & Levy Counties] 
Verbena tenuisecta var. alba Moldenke [Dixie County] 
Vitex Vitex trifolia var. subtrisecta (Kuntze) Moldenke [Lee Coun- 
~ ty; Sanibel Island 
Alabama: laseiasas iain 
Eriocaulon decangulare L. [Esc oun’ 
Verbena bracteata Lag. & Rodr. (Marion County] 
Ohio: 
Verbena bracteata Lag. & Rodr. [Holmes County] 
Verbena canadensis (L.) Britton [Holmes County] 
Verbena hastata L. [Champaign County] 
TlLlinois: 
Verbena bracteata Lag. & Rodr. [Coles County] 
Verbena canadensis (L.) Britton [Piatt County] 
Verbena simplex Lehm. [Coles County] 
Iowa: 
Verbena hastata L. — delete "Jasper" County 
Verbena hastata var. scabra Moldenke [Jasper County] 
Tennessee: 
Lachnocaulon anceps f. glabrescens Moldenke [Cumberland Coun- 
ty] 
Michigan: 
Eriocaulon pellucidum Michx. — delete "Vilas* County 
Verbena hastata L. -= delete "Menominee" County 
Verbena hastata var. scabra Moldenke [Cheboygan & Menominee 
Counties 
Wisconsin: 
Eriocaulon pellucidum Michx, (Marquette County] 
Verbena hastata var. scabra Moldenke [Brown & Calumet Coun- 
ties] 
Minnesota: 
Verbena hastata L. — delete "Nicollet" and "Winona" Counties 
Verbena hastata var. scabra Moldenke [Becker, Douglas, LeSueur, 
ae ra Ottertail, Rams Ramsey, Winona, & Yellow Medicine Coun- 
ties 
North Dakota: 
Verbena hastata L. -—- delete "Rolette" County 
Verbena hastate var. scabra Moldenke (Benson, McLean, & Rolet- 
te Counties } 
South Dakota: 
Verbena hastata L. — delete "Washabaugh" County 
Verbena hastata var. scabra Moldenke [Fall River, Roberts, & 
Spink Counties] 
Kansas: 
Verbena hastata L. -- delete "Jefferson" County 
Verbena hastata var. scabra Moldenke [Douglas, Franklin, & 
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Jefferson Counties] 
xVerbena rydbergii Moldenke [Riley County] 
Arkansas: 
Phyla lanceolata (Michx.) Greene [Howard County] 
Phyla nodiflora var. texensis Moldenke [Johnson County] 
Verbena bipinnatifida Nutt. [Fannin County] 
Verbena bonariensis L. [Clark & Desha Counties] 
Verbena bracteata Lag. & Rodr. [Monroe County] 
Verbena brasiliensis Vell. [Arkansas & Nevada Counties] 
Verbena canadensis (L.) Britton [Howard County] 
xVerbens , engelmannii Moldenke [Baxter County] 
Verbena ferbena halei Small [Howard & Montgomery Counties] 
Verbena montevidensis Spreng. [Ashley County] 
Verbena simplex Letm. [Boone County] 
Montana: 
Verbena hastata L. -- delete "Ravalli" County 
Verbena hastata var. scabra Moldenke (Cascade, Jefferson, & 
Wheatland Counties] 
Idaho: 
Verbena hastata L. — delete "Latah" and "Lemhi" Counties 
Verbena hastata var. scabra Moldenke [Ada, Canyon, Kootenai, 
_ Lenhi, & Nez Perce Counties] 





aoe hastata L. — to be deleted 

Verbena hastata var. scabra Moldenke [Sheridan County] 
Utah: 

Phyla cuneifolia (Torr.) Greene [Carbon County] 

Verbena hastata var. scabra Moldenke [Cache County] 
Colorado: 

Verbena bracteata Lag. & Rodr. [Elbert County] 

Verbena hastata var. scabra Moldenke [Jefferson & Larimer 

~~ Counties] 

Nebraska: 

Verbena hastata L. — delete "Dundy" County 

Verbena hastata var. scabra Moldenke (Cass, Dundy, Garden, & 

Hooker Counties] 

Oklahoma : 

Verbena hastata var. scabra Moldenke [Oklahoma County] 
Texas: 

Aloysia gratissima f. macr lia Moldenke* 

Avicennia germinans (L.) L. oar Island] 

Phyla lanceolata (Michx.) Greene [Taylor County] 

Phyla nodiflora (L.) Greene [Samervell County] 

Phyla nodiflora var. texensis Moldenke [Coke County] 

Verbena bipinna bipinnatifida Nutt. [Coke County] 

Verbena bracteata Lag. & Rodr. [Martin County] 

Verbena canescens H.B.K. [Coke County] 
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Verbena canescens var. roemeriana (Scheele) Perry [Irion 
County] 

Verbena halei Small [Coke County] 

Verbena hastata var. scabra Moldenke [Oldham County] 

Verbena scabra f. ternifolia Moldenke [Tom Green County]* 

New Mexico: 

Verbena hastata var. scabra Moldenke [Dona Ana County] 

Arizona: 

Phyla nodiflora var. texensis Moldenke (Maricopa County] 

Verbena hastata var. scabra Moldenke [Coconino County] 

Verbena neomexicana (A. Gray) Small [Santa Cruz County] 
MEXICO: 

Callicarpa acuminata var. argutedentata Moldenke [Oaxaca, San 
Luis Potosi, & Yucat4n] 

Citharexylum altamiranum Greem. [Zacatecas] 

Eriocaulon schiedeanum Korn. [Aguascalientes] 

Ghinia curassavica (L.) Oken — this is the corrected entry 

Lantana camara var. mista (L.) L. H. Bailey [Tabasco] 

Lippia alba (Mill.) N. E. Br. [Zacatecas] 

Phyla strigulosa (Mart. & Gal.) Moldenke [Tabasco] 

Stachytarpheta incana var. angustibracteata Moldenke [Puebla] 

Verbena carolina L. [Zacatecas ]} 

Verbena elegans H.B.K. [Sonora] 

Verbena elegans var. asperata Perry (Michoacén] 

GUATEMALA: 

Lantana camara var. moritgziana (Otto & Dietr.) Lépez-Palacios 
[izabal | 

Lantana trifolia f. oppositifolia Moldenke [Izabal] 

GULF OF HONDURAS ISLANDS: 

Avicennia germinans (L.) L. [Buttomwood, Coco Plum, Hatchet, 
Little Water, Manowar, Northwest, Rendevous, Seal, Silk, 
Soldier, South Water, & Tobacco Cays] 

Stachytarpheta jamaicensis (L.) Vahl [Hunting, Middle, Rangua- 
na, Sapodilla, Southwest, & Tobacco Cays] 

HONDURAS : 

Bouchea prismatica (L.) Kuntze [Comayagua & Moraz4n] 

Callicarpa acuminata var. argutedentata Moldenke [Atlantida] 

Cormutia lilacina var. velutina Moldenke [Cop4n] 

Lippia graveclens H.B.K. [£1 Parafso] 

Lippia myriocephala var. oleia (Briq.) Moldenke (Cop4n] 

Petrea volubilis L. [Cortés 

Petrea volubilis var. pubescens Moldenke [Morazén]) 

Rehdera mollicella Standl. & Moldenke [Comayagua, Cortés, & El 
Paraiso] 











Stachytarpheta frantzii var. mollissima Moldenke [Cortés & Mo~ 
razén] 


Verbena litoralis H.B.K. [Cortés] 
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BAY ISLANDS: 
Lantana involucrata f. rubella Moldenke [Roat4n] 
Priva Priva lappulacea ppulacea (L.) Pers [Roatén] 

EL SALVADOR: 
Rehdera mollicella Standl. & Moldenke [La Libertad] 


NICARAGUA: 
Stachytarpheta frantzii Polak. [Estelf] 
Verbena litoralis H.B.K. [Estelf] 
COSTA RICA: 
Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke [Pun- 
tarenas } 
Citharexylum macradenium Greem. [Puntarenas] 
weaie trifolia f. oppositifolia Meldenke [Lim6n & Puntarenas] 
Paepalanthus karstenii Ruhl. — to be deleted 
Paspalanthus E kupperi Suesseng. [Cartago] 
en mollicella Standl. & Moldenke (Guanacaste) 
Stachytarpheta fra Sa eniatt var. mollissima Moldenke [Alajuela] 
ae 
Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke 
~ [Panam ] 
Callicarpa acuminata H.B.K. (Chiriqu{] 
Duranta costaricensis (Donn. Sm.) Standl. [Coclé] 
Petrea aspera Turcz. [Chiriquf] 
Priva lappulacea f, albiflora Moldenke (Chiriquf] 
PEARL ISLANDS: 
Avicemia germinans (L.) L. -- to be deleted 
Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke [San 
José] 
BAHAMA ISLANDS: 
Bouchea prismatica (L.) Kuntze [Little Ema & Long] 
Citharexylum fruticosum L. [Elbow & Great Inagua] 
Citha = 


re fruticosum var. subvillosum Moldenke [San Salva- 
dor] 
Duranta repens L. [North Eleuthera] 


Ghinia curassavica (L.) Oken -= this is the corrected entry 

Lantana bahamensis Britton [Dead Man's & South Andros] 

Lantana balsamifera Britton [Great Harbour] 

Lantana involucrata L. [Great Harbour & San Salvador] 

Lantana involucrata f. rubella Moldenke [Great Inagua] 

Lantana ovatifolia Britton [Great Harbour] 

Petitia domingensis Jacq. [North Eleuthera] 

Petitia d ensis var. poeppigii (Schau.) Moldenke [Cat, Man- 
grove, & New Providence] 

Phyla nodiflora (L.) Greene [North Eleuthera] 

Phyla nodiflora var. texensis Moldenke [Andros & Sputh Andros] 

Phyla stoechadifolia (L.) Small (San Salvador) 
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Priva lappulacea f. albiflora Moldenke [San Salvador] 
Stachytarpheta fruticosa (Millsp.) B. L. Robinson [Great Abaco] 
Stachytarpheta jamaicensis (L.) Vahl [Anderson] 
TURKS AND CAICOS ISLANDS: 
Lantana bahamensis f. canescens Moldenke [North Caicos]* 
CUBA: 
xCitharexylum leonis Moldenke [Las Villas]* 
Citharexylum tristachyum f. urbanii (0. E. Schulz) Moldenke 
{Las Villas & Oriente] 
Ghinia curassavica (L.) Oken — this is the corrected entry 
Petitia domingensis var. poeppigii (Schau.) Moldenke (Havana, 
Las ~ Las Villas, & Oriente] 
Tectona grandis L. f. — to be deleted 
Tectona grandis f. tomentella Moldenke [Oriente] 
ISLA DE PINOS: 


Petitia domingensis var. poeppigii (Schau.) Moldenke 
CAYMAN ISLANDS: 

Lantana bahamensis Britton [Grand Cayman] 

Petitia domingensis var. poeppigii (Schau.) Moldenke [Cayman 

Brac 

JAMAICA : 

Citharexylum tristachyum f. urbanii (0. E. Schulz) Moldenke 
GREAT GOAT ISLAND: 


Petitia domingensis Jacq. 
TORTUE ISLAND: 

Petitia domingensis Jacq. 
HISPANIOLA: 


Lantana tiliaefolia Cham, [Dominican Republic] 
Paepalanthus doming domingensis Ruhl. —- to be deleted 
Paepalanthus repens (Lam.) Korn. [Dominican Republic & Haiti]* 
Petitia domingensis var. poeppigii (Schau.) Moldenke [Domini- 
can Republic & Haiti] 


xStachytarpheta intercedens Dans. [Dominican Republic] 
Vitex negundo var. r. heterophylla (Franch.) Rehd. [Haiti] 
PUERTO E RICO: 


Citharexylum fruticosum var. smallii Moldenke 
PUERTO RICAN ISLANDS: 

Avicennia germinans (L.) L. (Crab, Culebras, & Ratones]} 

Bouchea prismatica (L.) Kuntze [culebras] 

Citharexylum fruticosum L. [Caja de Muertos, Crab, Desecheo, 
& Palominitos] 

Citharexylum fruticosum var. smallii Moldenke [Palominos] 

Citharexylum fruticosum var. subvillosum Moldenke [Culebras] 

Citharexylum fruticosum var. villosum (Jacq.) 0. E. Schulz 
[Culebras] 


Citharexylum spinosum L. [Cabras] 
Massieies aculeatum (L.) Schlecht. [Cabras, Crab, Culebras, 
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& Pineros) 
Duranta fletcheriana Moldenke (Palominitos] 
Duranta repens L. [Caja de Muertos, Crab, Desecheo, Palaminos, 
& & Palominitos] 
Lantana arida Britton {Crab & Culebras]} 
Lantana camara var. aculeata (L.) Moldenke [Crab] 
Lantana involucrata L. [Crab », Calebras, Desecheo, & Palomini- 
tos 
Lantana involucrata var. odorata (L.) Moldenke [Crab & Culebras] 
Lippia alba (Mill.) N. E. Br. [Crab] 
Priva lappulacea (L.) Pers. [Crab] 
xStachytarpheta hybrida Moldenke (Culebrita] 
Stachytarpheta jamaicensis (L. ) Vahl [Cabras, Crab, & Culebras] 
VIRGIN ISLANDS: 
Citharexylum fruticosum L. -- delete "Jost van Dyke" 
Citharexylum fruticosum var. smallii Moldenke [Jost van Dyke] 
TRINIDAD AND TOBAGO: ; sate 
Avicennia germinans var. guayaquilensis (H.3.K.) Moldenke 
[Tobago & Trinidad] 
NORTHERN SOUTH AMERICAN ISLANDS: 
Avicennia germinans var. cumanensis (H.3.K.) Moldenke [Margar- 
ita] 
COLOMBIAN CARIBBEAN ISLANDS: 
Phyla scaberrima (A. L. Juss.) Moldenke [San Andres 
COLOMBIA : 
Aegiphila elata Sw. (Norte de Santander] 
Aegiphila panamensis s Moldenke [Meta] 
Avicennia germinans var. cumanensis (H.B.K.) Moldenke [Atlan- 
tico, Bolivar, Guajira, & Magdalena] 
Avicemia germinans var. guayaquilensis (H.B.K.) Moldenke [Nar 
iflo & Valle del Cauca] 
Citharexylum poeppigii Walp. [Boyacé] 
Citharexylm reticulatum H.B.K. [Antioquia] 
Duranta mutisii iba i665 (c Caldas] 
Eriocaulon spruceanum Kérn. [Vichada] 
Lantana iedaicsiiatas Hayek {Cesar} 
Lippia | hirsuta var. moritzii (Turez.) Lépez—Palacios [Norte de 
Santander] 
Lippia schlimii var. glabrescens (Moldenke) Moldenke [Magdalena 
& Tolima] 
Paepalanthus karstenii Ruhl. — delete "Cauca" 
Paepalanthus karstenii var. corei Moldenke [Cauca & Cundinamar— 
ca 
Paepalanthus karstenii var. minimus Moldenke [Boyac4, Cauca, 
Cundinamarca, Magdalena, & Santander]# 


Paepalanthus paramensis Moldenke (Cundinamarca] 
Paepalanthus subsessilis Moldenke [Boyac4 & Cundinamarca] 
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Stachytarpheta sprucei Moldenke [Boyacé; delete "Casanare"] 
Syngonanthus aurifibratus Alv. Silv. [Vaupés] 
Syngonanthus froesii Moldenke — to be deleted 
Syngonanthus heteropeploides Herzog — to be deleted 
onanthus nitens var. koernickei Ruhl. [Vaupés] 
Syngonanthus oblongus (Korn.) Ruhl. -- delete "Vaupés" 
Syngonanthus oblongus var. aequinoctialis Ruhl. [Vaupés] 
Tonina fluviatilis Aubl. [Vichada] 
VENEZUELA: 
Aegiphila inte olia var. guianensis (Moldenke) Lépez- 
Palacios [Bolfvar] 
Aegiphila lewisiana Moldenke [Bolfvar] 
Aegiphila odontophylla Donn. Sm. [Trujillo] 
Amasonia lasiocaulos Mart. & Schau. [Bolivar] 
Avicennia germinans . germinans (L.) L. [Zulia] 
Avicennia germinans var. cumanensis (H.3.K.) Moldenke [Delta 
~ fmacuro, Falcon, & Sucre 
Avicennia. gerainans var. guayaquilensis (H.B.K.) Moldenke 
[Delta Amacuro & Sucre] 
Bouchea prismatica (L.) Kuntze [Yaracuy] 
xCitharexylum hybridum Moldenke -- to be deleted 
Citharexylum karsteni var. lanceolatum Moldenke [T4chira] 
Citharexylum kunthianum Moldenke -- to be deleted 
Citharexylum mirifolium Moldenke [Falcén] 
Citharexylum poeppigii var. anomalum Moldenke — to be deleted 
Citharexylum spinosum L. [Falcén & Sucre} 
Citharexylum subflavescens Blake [Federal District] 
Citharexylum subdthyrsoideun Pittier [Yaracuy; delete "Aragua"] 
Citharexylum venezuelense Moldenke (Barinas & Bolfvar] 
Clerodendrum philippimm Schau. [Trujillo] 
Clerodendrum ternifolium H.B.K. [Zulia] 
Lantana ac thifolia Desf. [Yaracuy] 
Lantana camara L. [Yaracuy] 
Lantana camara f. parvifolia Moldenke [Bolfvar] 
Lantana fucata Lindl. (Guérico] 
Lantana giutinosa Poepp. [Yaracuy & Zulia] 
Lantana maxima Hayek [Falcén] 
Lippia hirsuta hirsuta L. f. — to be deleted 
Lippia hirsuta var. moriteii (Turcz.) Lépez-Palacios [Aragua, 
Federal District, Lara, Mérida, Miranda, & Trujillo) 
ee Sas schlechtendalii Moldanke -~ to be deleted 
Lippia schomburgkiana | urgkiana Schau. [Bolivar] 
Persie andicola Korn. [Mérida & Tdchira] 
Paspalanthus bifidus f. brevipes Moldenke [Bolivar] 


Pa thus columbiensis Ruhl. [Apure & T&chira] 
Pae thus diffissus Moldenke [Mérida] 
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Paepalanthus fasciculatus f. sphaesrocephalus Herzog [Amazonas] 


sagpieeeye karstenii var. corei Moldenke [Apure, Mérida, & 
Trujillo 
Paepalanthus meseticola Moldenke & Steyerm. [Bolfvar]* 


Paepalanthus muscosus Korn. (Bolivar; delete "Mérida"] 
Paepalanthus truxillensis Kérn. [Apure & Mérida] 

Paepalanthus venstifolius Moldenke & Steyerm. [Bolfvar]* 
Petrea kohautiana Presl [Miranda] 

Phyla nodiflora Phyla nodiflora var. reptans (Spreng.) Moldenke [Yaracuy] 
Priva lappulacea f. albiflora Moldenke [{Bolfvar] 
Stachytarpheta cayennensis (L.C. Rich.) Vahl [Yaracuy] 
Stachytarpheta dichotoma (Rufz & Pav.) Vahl (Bolivar & Monagas] 
Stachytarpheta dichotoma f. albiflora (Moldenke) Moldenke 

[Bolivar] 
Stachytarpheta lopez-palacii Moldenke [Sucre]* 
Stachytarpheta mtabilis (Jacq.) Vahl [Barinas] 
Stachytarpheta orubica ca (L.) Vahl [Trujillo] 
onanthus Steet y var. procerus (Klotzsch) Moldenke [Bo- 
livar) 


Syngonanthus gracilis var. glabriusculus Ruhl. [Bolivar] 

Syngonanthus gracilis var. hirtellus (Steud.) Ruhl. [Bolfvar] 

Syngonanthus xeranthemoides f. brevifolius Moldenke [Amazonas 
& Guérico} 





Verbena litoralis H.B.K. [Yaracuy] 
Vitex c capitata Val Vahl [Delta Amacuro] 
GUYANA: 
Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke 
Paepalanthus bifidus f, brevipes Moldenke 
Syngonanthus s macrocaulon Ruhl. 
Syngonanthus simplex var. appendiculifer Ruhl. — delete the 
asterisk 
SURINAM: 
Avicennia elliptica var. martii Moldenke 
Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke 
Paepalanthus bifidus f. brevipes Moldenke 
Syngonanthus umbellatus f. minor (Miq.) Moldenke* 
FRENCH GUIANA: 
Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke 
Syngonant. nanthus gracilis vare g labriusculus Ruhl. 
ECUADOR: 
Avicennia germinans (L.) L. — to be deleted 
Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke [Bo- 
lfvar, El Oro, Esmeraldas, Guayas, & Manabi] 
Paepalanthus andicola Korn. -- to be deleted 
Verbena laciniata (L.) Briq. [Cafiar] 
GALAPAGOS ISLANDS: 
Avicennia germinans (L.) L. -- to be deleted 
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Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke [Al- 
bemarle, Charles, Chatham, Duncan, Indefatigable, James, Jer- 
vis, Narborough, & Seymour] 

PERU: 

Aegiphila chrysantha Hayek [Hudénuco] 

Avicennia germinans germinans (L.) L. -- to Aes sneha 
bes; Pancho Island] 

Castelia cuneato-ovata Cav. — to be deleted 

Citharexylum subflavescens Blake [Amazonas] 

Duranta lineata Hayek (Apurimac] 

Lantana Limensis Hayek [La Libertad] 

Pitraea cuneato-ovata (Cav.) Caro [Ica, La Libertad, & Tacna] 

xVerbena dermeni Moldenke [Junin] 

Verbena monticola Moldenke [La Libertad]* 

BRAZIL: 

Aegiphila gloriosa Moldenke [Par] 

Aegiphila pernambucensis Moldenke [Bahia] 

Avicennia elliptica Holm (Bahia, Pard, & Pernambuco]* 

Avicennia elliptica var. martii iioldenks {[Cearé & Par&] 

Avicennia germinans Chee ies 

Avicennia germinans var. guayaquilensis (H.B.K. ) Moldenke [Am- 
az6nas, Bahia, Ceardé, Espirito Santo, Maranhfo, Par&, & Rio 


de Janeiro] 
Casselia glaziovii var. serrata Moldenke [Goidés & Minas Gerais] 


Casselia integrifolia Nees & Mart. [Mato Grosso] 
Castelia cuneato-ovata Cav. -— to be deleted 
Clerodendrum ekmani Moldenke [Parané] 
Eriocaulon neglectum Ruhl. [Amaz6nas] 
Eriocaulon steyermarkii var. bahiense Moldenke [Bahia]* 
Eriocaulon tenuifolium f. viviparum Sparum Moldenke [Amaz6nas)* 
Lantana armata var. velutina Moldenke [Bahia] 
Lantana hypoleuca f. albiflora Moldenke [Bahia]* 
Lantana macrophylla var. grosseserrata Moldenke [Bahia]* 
Lantana trifolia f. sitifolia Moldenke [{Paran4] 
Lantana undulata Schrank [Vitéria Island] 
Leiothrix hirsuta var. obtusa Alv. Silv. [Bahia] 
Leiothrix hirsuta var. tonsilis Moldenke [Guanabara & Rio de 
Janeiro]* 
Lippia bahiensis Moldenke [Bahia ]* 
Lippia elliptica var. silvicola Moldenke [Bahia]* 
Lippia glazioviana Loes. [Bahia] 
Lippia harleyi Moldenke [Bahia]* 
Lippia hoehnei var. goyazensis Moldenke [Goids]* 
Lippia lasiocalycina var. sainthilairei Moldenke [Bahia] 
Lippia lindmanii f. oppositifolia Moldenke [Mato Grosso]* 
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Lippia micromera var. paludicola Moldenke -—— to be deleted 

Lippia micromera var. tonsilis Moldenke — to be deleted 

Lippia pohliana var. longibracteolata Moldenke (Minas Gerais]* 

Lippia rotundifolia Cham. [Mato Grosso] 

Lippia subracemosa var. harleyi Moldenke (Bahia]+# 

Lippia thymoides var. mucronulata Moldenke [Bahia]* 

Lippia thymoides var. tonsilis (Moldenke) Moldenke [Bahia]* 

Pa thus bifidus f. brevipes Moldenke [Amaz6nas, Bahia, 
Cear4, Espirito Santo, Minas Gerais, Par4, Parafba, & Per- 
nambuco ] 

Paepalantius bifidus f. frustus Moldenke [Bahia & Goids]* 

Paepalanthus canescens var. atratus Moldenke [(Goids]* 

Paepalanthus capillaceus Klotzsch [Minas Gerais & Par4] 

Paepalanthus elongatus var. angustifolius Alv. Silv. [Goids] 


Paepalanthus elongatus var. longibracteatus Moldenke [Goids ]* 
Paepalanthus falcifolius Korn. Gray 
Paepalanthus hippotrichophyllus Herzog — to be deleted 


Paepalanthus nigricans Alv. Silv. {Bahia} 

Paepalanthus oxyphylius Korn. [Goids] 

Paepalanthus planifolius var. consanguineus (Korn.) Ruhl. [S&o 
Paulo] 

Paepalanthus planifolius var. villosus Moldenke {[S&o Paulo]* 

Paepalanthus refractifolius Alv. Silv. [Bahia] 

Paepalanthus sessiliflorus (Mart.) Mart. -- this is the cor- 


rected entry 
Paepalanthus speciosus var. giaber Ruhl. -- delete "Mato 
Grosso*® 


Paepalanthus speciosus var. pulverulentus Moldenke [Mato 
Grosso 


Paepalanthus supinus Ruhl. —- delete "Amap&" and the asterisk 

Paepalanthus vestitus var. caulescens Moldenke [Bahia]* 

Pitraea cuneato-ovata (Cav.) Caro [Rio de Janeiro] 

Stachytarpheta coccinea Schau. [Espirito Santo] 

Stachytarpheta confertifolia var. puberulenta Moldenke ([Goids]* 

Stachytarpheta glabra var. angustifolia Schau. [Bahia] 

Stachytarpheta hispida Nees & Mart. [Minas Gerais] 

Stachytarpheta lythrophylla Schau. [Parafba] 

Stachytarpheta paraguariensis Moldenke [Paran4] 

Stachytarpheta polyura Schau. [Bahia] 

Stachytarpheta sericea Mart. [Minas Gerais] 

Stachytarpheta spathulata Moldenke [Minas Gerais]* 

Syngonanthus anomalus f. natans Herzog — to be deleted 

Syngonanthus anomalus var. stolonaceus Herzog — to be deleted 

Syngonanthus anamalus f. terrestris Herzog —- to be deleted 

Syngonanthus aurifibratus Alv. Silv. [Amaz6nas] — delete the 
asterisk 
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Syngonanthus biformis (N. E. Br.) Gleason (Goids] 
Syngonanthus bisumbellatus f. elatus Herzog -- to be deleted 
onanthus bisumbellatus var. froesii (Moldenke) Moldenke 
SS 


Syngonanthus caulescens var. angustifolius Moldenke [Bahia] 
Syngonanthus caulescens var. hatschbachii Moldenke [Mato Gros- 
so & Minas Gerais)* 
Syngonantims caulescens var. procerus (Klotzsch) Moldenke [Ba~ 
hia & Goids] — delete the asterisk 
Syngonanthus comosus var. harleyi Moldenke [Bahia]* 
Syngonanthus curralensis Moldenke [Bahia]* 
onanthus drovetii L. B. Sm. [Amaz6nas] 
Syngonanthus fischerianus var. hatschbachii Moldenke —- to be 
deleted 
Syngonanthus froesii Moldenke -- to be deleted 
Syngonanthus glandulosus Gleason [Bahia & Piauf] 
onanthus gracilis var. aureus Ruhl. [Bahia] 
Syngonanthus gracilis var. luetzelburgii Herzog [Bahia] 
Syngonanthus gracilis f. prolifer Moidenke [Minas Gerais] 
Syngonanthus gracilis var. tenuissimus Ruhl. [Amaz6nas] 
Syngonanthus harleyi Moldenke [Bahia)* 
onanthus longipes var. pilosus Moldenke [Mato Grosso]* 
onanthus macrocaulon Ruhl. [Amaz6nas] 
Syngonanthus nitens var. hirtulus Ruhl. [Paran4] — delete 
the asterisk 
Syngonanthus nitens var. koernickei Ruhl. [Bahia] 


Syzgoranttus nitens f. pilosus Moldenke [Goids, Rond6nia, & 
0 Paulo 

onanthus oblongus f. abbreviatus Herzog — to be deleted 
Syngonanthus oblongus f. brevipes Herzog — to be deleted 


Syngonanthus paraénsis Ruhl. [Flores Island] 
Syngonanthus planus Ruhl. [Bahia ]} 


Syngonanthus simplex var. appendiculifer Ruhl. [Amaz6nas] 

Syngonanthus vernonioides (Kunth) Ruhl. — to be deleted 

Syngonanthus vernonioides var. confusus (Korn.) Ruhl. — to be 
deleted 


Syngonanthus vernonioides var. melanolepis Alv. Silv. -—=- to be 


deleted 
Syngonanthus vernonioides var. minor (Kunth) Ruhl. -- to be de- 
leted 


Syngonanthus xeranthemoides f. brevifolius Moldenke [Minas Ger- 
ais] 


Syngonanthus xeranthemoides var. confusus (Korn.) Moldenke [Ba- 
hia & Minas Gerais]* 


onanthus xeranthemoides var. hirsutus Moldenke [Rio de 
Janeiro ]* 


Syngonanthus xeranthemoides var. melanolepis (Alv. Silv.) Mol- 
denke [Minas Gerais]* 
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Syngonantius xeranthemoides var. minor (Kunth) Moldenke [Minas 
Gerais ]* 

Syngonanthus xeranthemoides var. vernonioides (Kunth) Moldenke 
(Minas Gerais ]# 

Tectona grandis L. f. [Paré] 

Tectona grandis var. glabrifolia Moldenke -- to be deleted 

Verbena kuhlmannii Moldenke [S8o Paulo]* 

Verbena lindbergi Moldenke [Rio de Janeiro] 

Verbena rigida var. lilacina (Benary & Bodger) Moldenke [Para- 
na) * 


Vitex rufescens A. L. Juss. [Minas Gerais] 
MARAJO ISLAND: 
Avicennia germinans (L.) L. — to be deleted 
Avicemia germinans var. guayaquilensis (H.B.K.) Moldenke 
BOLIVIA: 
Castelia cuneato-ovata Cav. — to be deleted 
Lantana czermakii Briq. 
Lantana hypoleuca f. albiflora Moldenke — delete the asterisk 
Lippia asperrima Cham. [Chuquisaca] 
Lippia trollii var. inermis Moldenke* 
Paepalanthus chiquitensis Herzog [Santa Cruz] 
Paepalanthus karstenii var. corei Moldenke [La Paz] 
Paepalanthus speciosus var. boliviamis Moldenke —to be de- 
leted 
Paepalanthus supinus Korn. [Chiquitos] 
Pitraea cuneato-ovata (Cav.) Caro [Potosf] 
PARAGUAY: 
Lantana camara var. moritziana (Otto & Dietr.) Lépez—Palacios 
Stac eta paraguariensis Moldenke — delete the asterisk 
Syngonanthus nitens var. hirtulus Ruhl. 
Verbena intermedia Gill. & Hook. 
CHILE: 
Castelia cuneato-ovata Cav. — to be deleted 
Pitraea cuneato-ovata (Cav.) Caro (Antofagasta, Arica, Atacama, 
Coquimbo, Santiago, Tacna, Tarapacd, & Valparafso] 
Verbena araucana R. A. Phil. [Malleco 
ARGENTINA: 
Aegiphila poliantha Rojas [Corrientes]* 
Castelia cuneato-ovata Cav. — to be deleted 
Junellia echegarayi (Hieron.) Moldenke [Neuquen] 
Junellia thymifolia (Lag.) Moldenke [Neuquen] 
Lantana albicans Rojas [Corrientes]* 
Lantana nigricans Rojas [Corrientes]* 
lippia arborea Rojas [Corrientes]* 
Lippia turbinata f. angustifolia Osten [San Juan] 
Phyla nodiflora var. canescens (H.B.K.) Moldenke [Corrientes] 
Pitraea cuneato-ovata (Cav.) caro [Buenos Aires, Catamarca, 
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Chaco, Cérdoba, Jujuy, La Rioja, Mendoza, Salta, San Juan, 
San Luis, Santa Fé, Santiago del Estero, & Tucum4n] 
Stachytarpheta dichotoma var. intermedia Rojas [Corrientes ]* 
Stachytarpheta theezans Rojas [Corrientes]* 
Stachytarpheta theezans var. lantana Rojas (Corrientes ]* 
Verbena albicans Rojas [Corrientes]* 
Verbena albiflora Rojas [Corrientes ]* 
Verbena cabrerae Moldenke [Jujuy] 
Verbena medicinalis Rojas [Corrientes]* 
Verbena nigricans Rojas [Corrientes]* 
Verbena parodii (Covas & Schnack) Moldenke [Buenos Aires] 
Verbena rufiflora Rojas [Corrientes]* 
Verbena violata Rojas [Corrientes ]* 
EIRE: 
Eriocaulon aquaticum (J. Hill) Druce [Galway] 
VOLTAIC REPUBLIC: 
Clerodendrun umbellatum var. asperifolium (Thomas) Moldenke 
SUDAN: 
Clerodendrum cordifolium (Hochst.) A. Rich. [Nubia] 
CAPE VERDE ISLANDS: 
Lantana camara L. [Santiage & S&o Vicente] 
GUINEA BISSAU: 
Clerodendrum umbellatum var. asperifolium (Thomas) Moldenke 
SIERRA LEONE: 
Clerodendrum triplinerve Rolfe 


CAMEROONS : 

Clerodendrum anomalum Letouzey 
GABON: 

Cleredendrum anomalum Letouzey 
ZAIRE: 

Syngonanthus ngoweensis H. Lecomte 
BURUNDI : 


Clerodendrum umbellatum var. congense (Engl.) Moldenke 

Lippia Plicata J. G. Baker 

Premna olensis Giirke 

Prema velutina Gurke 

Vitex epidictyodes Mildbr. 
tT : 
Premna velutina Giirke -—- delete the asterisk 
ANGOLA: 

Syngonanthus ngoweensis H. Lecomte [Huila] 
ZAMBIA: 

Eriocaulon welwitschii Rendle 
RHODESIA: 

Syngonanthus ngoweensis H. Lecomte 
SEYCHELLES ISLANDS: 

Clerodendrum speciosissimum Van Geert [Mahé] 
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MADAGASCAR : 
Clerodendrum bosseri Capuron* 
Holmskioldia angustifolia Moldenke -—— to be deleted 
Premna orangeana Capuron* 
Vitex menabeensis Capuron* 


ARABIA: 
Lantana petitiana A. Rich. [Oman] 
REUNION: 


Clerodendrum glabrum E. Mey. 
Paepalanthus repens (Lam.) Ruhl. — to be deleted 
RUAD ISLAND: 
Duranta repens L. 
PAKISTAN: 
Callicarpa macrophylla Vahl [Poonch, Swat, West Kasimir, & 
West Punjab 
Eriocaulon sollyamm Royle [Sind] 
Verbena bonariensis L. [Lahore] 
NEPAL: 
Callicarpa lobata C. B. Clarke — to be deleted 
INDIA: 
Avicennia marina var. acutissima Stapf & Moldenke [Elephanta 
& Karumbar Islands] 
Eriocaulon hookerianum Stapf [Uttar Pradesh] 
Eriocaulon infirmum Steud. — delete "Gujarat" and "Maharash- 
tra" 
Eriocaulon nilagirense f. parvifolium Moldenke [Uttar Pradesh] 
Eriocaulon oliveri Fyson [Uttar Pradesh] 
Eriocaulon tuberiferum Kulkarni & Desai [Maharashtra]* 
Lantana camara var. mista (L.) L. H. Bailey [Uttar Pradesh] 
Lantana camara var. sanguinea (Medic.) L. H. Bailey [Uttar 
Pradesh] 
Tectona grandis f. canescens Moldenke [Uttar Pradesh]* 
Tectona grandis var. glabrifolia Moldenke — to be deleted 
Tectona grandis f. tomentella Moldenke [Kerala, Madras, & 
ears 
Vitex leucoxylon L. f. [Kerala] 
SRI LANKA: 
Avicennia alba Blume — to be deleted 
Eriocaulon cristatum Mart. 
Premana alstoni Moldenke* 
Premna obtusifolia var. minor (Ridl.) Moldenke 
Stachytarpheta dichotoma f. albiflora (Moldenke) Moldenke 
SRILANKAN ISLANDS: 
Clerodendrum inerme (L.) Gaertn. [Mannar] 
Premna obtusifolia var. minor (Ridl.) Moldenke [Mannar] 
CHINESE COASTAL ISLANDS: 
Callica brevipes var. serrulata P'ei [Lantau] 
Vitex negundo var, cannabifolia (Sieb. & Zucc.) Hand.—Mazz. 
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(Lantau] 
HONGKONG: 
Clerodendrum lindleyi Decaisne 
Lantana montevidensis (Spreng.) Briq. 
Premna obtusifolia var. serratifolia (L.) Moldenke 
xStachytarpheta intereedens Dans. 
HONGKONG ISLANDS: 
Callicarpa formosana Rolfe [High] 
Callicarpa nudiflora Hook. & Arn. [High] 
Caryopteris incana (Thunb.) Miq. [Lamma & Tamon) 
Caryopteris incana f. candida (Schneid.) Hara [Port] 
Clerodendrum inerme (L.) Gaertn. [Central] 
Clerodendrum philippinua Schau. [Victoria] 
Eriocaulon cristatum var. brevic C. H. Wright [High] 
Eriocaulon fluviatile Trimen Teter 
Eriocaulon sexangulare L. [High] 
Lantana camara var. aculeata (L.) Moldenke (Green, High, & 
Port] 
Lantana tiliaefolia Cham. [Lamma] 
Premna obtusifolia var, serratifolia (L.) Moldenke [Central] 
Vitex quinata (Lour.) F. N. Will. [High] 
Vitex trifolia var. simplicifolia Cham. [High] 
INDOCHINA: 
Premna odorata var. pierriana (Dop) Moldenke — to be deleted 
Premna tomentosa var. pierreana Dop [Cambodia]* 
Tectona grandis f. tomentella Moldenke (Cochinchina] 
JAPAN: 
Vitex trifolia var. simplicifolia Cham. [Tsushima] 
PHILIPPINE ISLANDS: 
Tectona grandis var. glabrifolia Moldenke — to be deleted 
Tectona grandis f. pilosula Moldenke [Jolo & Mindanao] 
Tectona grandis f. tomentella Moldenke [Luzon] 
GREATER SUNDA ISLANDS: 
Premna atra Merr. (Sarawak) 
Tectona grandis f. pilosula Moldenke [Java] 
Tec tona s f, tomentella Moldenke [Java] 
Vitex quinata Lour.) F. N. Will. (Sarawak) 
LESSER SUNDA ISLANDS: 
Vitex trifolia var. subtrisecta (Kuntze) Moldenke [Bali] 
NEW GUINEA: 
Clerodendrum populneum Beer & Lam -- delete the asterisk 





Clerodendrum tracyanum (F. Muell.) F. Muell. [Territory of 
New Guinea] 


Eriocaulon hookeriamam Stapf [Papua] 

Gmelina ledermanni H. J. Lam [Papua] 

Gmelina uana Bakh. — to be deleted 

Vitex trifo var, subtrisecta (Kuntze) Moidenke (West Irian] 
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Viticipremna novae-pommeraniae (Warb.) He J. Lam [Papua] 
BISMARK ARCHIPELAGO: 

Gmelina moluccana (Blume) Backer [Mamas] 
SOLOMON ISLANDS: 

Clerodendrum buchanani (Roxb.) Walp. [Bougainville] 
NEW CALEDONIAN ISLANDS: 

Oxera hella var. brevifolia Moldenke [New Caledonia]* 


Clerodendrum populneum Beer & Lam [Northern Territory] 
Eriocaulon spectabile F. Muell. — delete the asterisk 
Spartothamnella puberula (F. Muell.) Maiden & Betche [Northern 
Territory] 
AUSTRALIAN ISLANDS: 
Avicenmnia eucalyptifolia Zipp. (Wessels] 
Eriocaulon australe R. Br. [Wessels] 
Eriocaulon scariosum J. E. Sm. [Wessels] 
Eriocaulon spectabile F. Muell. [Maria] 
SAMOAN ISLANDS: 
Clerodendrum wallichii Merr. [Upolu] 


Stachytarpheta urticaefolia f. albiflora Moldenke [Savaii] 
CULTIVATED: 


Aloysia looseri Moldenke [Dominican Republic] 
ia triphylla (L'Hér.) Britton [Pakistan] 

Aloysia virgata var. elliptica (Briq.) Moldenke — delete 
"Dominican Republic® 

Avicennia germinans var. guayaquilensis (H.B.K.) Moldenke 
Guyana] 

Bouchea prismatica (L.) Kuntze [England] 

Callicarpa nudiflora Hook. & Arn. [Pakistan] 

Caryopterie mongholica var. serrata Maxim. [England]* 

Caste cuneato—ovata Cav. —- to be deleted 

Citharexylum fruticosum var. subserratum (Sw.) Moldenke [In- 
dia & Italy] 

Clerodendrum aculeatum (L.) Schlecht. [Pakistan] 

Clerodendrum glabrum E, Mey. [Pakistan] 

Clerodendrum heterophyllum (Poir.) R. Br. [Pakistan] 

Clerodendrum paniculatum L. [Venesuela] 

Clerodendrun umbellatum var. speciosum (Dambrain) Moldenke 
{Samoan Islands 

Duranta stenostachya Tod. [Pakistan] 

Gmelina arborea Roxb. [Honduras] 

Gmelina arborea var. canescens Haines [Dominican Republic] 

Gmelina philippensis Cham. [St. Vincent] 

Holmskioldia sanguinea Retz. [Missouri] 

Lantana armata Schau. [Venezuela] 

Lantana camara var. flava (Medic.) Moldenke [Brazil] 

Lantana camara var. hybrida (Neubert) Moldenke [India] 
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Lantana camara var. rosea Mosty [India] 

Lantana camara var. a (Medic.) L. H. Bailey [India] 
Lantana camara var. == sae Moldenke [India] 

Lantana involucrata f, rubella Moldenke [India] 

Lantana trifolia f. brevipes Moldenke [Germany]* 

Lippia torresii Standl. [Costa Rica] 

Paspalanthus costaricensis Moldenke [Germany] 

Petrea arborea H.B.K. [Cuba & Venezuela] 

Petrea kohautiana var, alba (Freeman & Williams) Moldenke [Ven- 





ezuela 

Petrea kohautiana var. pilosula Moldenke [Venezuela]* 

Pitraea cuneato-ovata (Cav.) Caro (Argentina, Belgium, England, 
Germany, & Sweden] 


Stachytarpheta orubica (L.) Vahl {Cuba} 

Syngonanthus caulescens (Poir.) Ruhl. [Germany] 

Tectona grandis f. canescens Moldenke [Barbados] 

Tectona grandis var. glabrifolia Moldenke -—- to be deleted 

Tectona grandis f. pilosula Moldenke (Trinidad] 

Tectona grandis f. tomentella Moldenke (Brazil, China, Cuba, 
~ Dominican Republic » Fiji Islands, Guadalupe, India, Java, 
Panama, Republic of Guinea, Saint Kitts & Venezuela] 

Verbena incisa Hook. [Pakistan] 

Verbena litoralis H.B.K. [Brazil] 

Verbena platensis f. iveriana (Bosse) Moldenke [Germany ]* 

Verbena pumila f. albida Moldenke 

Verbena rigida var. lilacina (Benary & Bodger) Moldenke -- de- 
lete the asterisk 

Verbena temisecta Briq. [Hongkong] 

Vitex agnus-castus f. latifolia (Mill.) Rehd. [New Jersey] 

SOURCE OR NATIVE COUNTRY UNKNOWN: 

Lantana argyrophylla (Schau.) Briq.* 


Additions and emendations to Part II: An alphabetic list of re- 
jected scientific names proposed in these groups, including 
misspellings and mis-accreditions: 


Actinocephalus affinis (Bong.) Kunth = Paepalanthus ramosus var. 
affinis (Bong.) Ruhl. 

Actinocephalus claussenianus Korn. = aepalanthus claussenianus 
Korn. 

Actinocephalus hilairei Korn. = Paepalanthus hilairei Korn. 

Aegiphila cuneata cuneata var. cuneata Simpson = A. cuneata Moldenke 


Aegiphila meridensis Lépez-Palacios = A. bogotensis var. aequi- 
noctialis Moldenke 


Aegiphila poly. polyantha Rojas = A. poliantha Rojas 

Aegiphila verticilata Vell. = A. verticillata Vell. 

Aegiphilla lhotzhiana Cham. = Aegiphila lhotzkiana Chan, 
ragrans Schrank = Clerodendrum philippinum Schau. 
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Alaternus, &c. Pluk. = Duranta repens L. 

Aloysia lyscioides Cham. = A. | A. gratissima (Gill. & a _ Troncoso 

Ameranthus spicatus Boccone = Stachytarpheta jamai is (L.) Vahl 

Amerinae Briq. = Amerina (P. DC.) Moldenke 

Aubletia Le Monn. ex Rozier mut. Dandy = Verbena [Dorst.] L. 

Averrhoa nitida Wilder = Avicennia germinans ans (L.) Le 

Avicennia ellip elliptica Holm. — to be deleted 

Avicennia elliptica Thunb. = A. elliptica Holm 

Avicennia germinans Gaertn. f.= Ae orminens (@ Fe Re tes 

Avicennia germinans Stearn = A. germinans (L.) L. 

Avicennia tomentosa var. Jensis H.B.K. = A. germinans var. 
guayaquilensis (H.B.K.) Moldenke — this is the corrected 


en 

Avicinnia W. Griff. = Avicemia L. 

Basistemon brasiliensis Moldenke = Citharexylum brachyanthum (A. 
Gray) A. Gray 

Bastelia Cav. = Pitraea Turcz. -- this is the corrected entry 

Bastelia cuneato-ovata Cav. = Pitraea cuneato-ovata (Cav.) Caro — 
this is the corrected entry 

Berberis fructu arbor maxima baccifera racemosa, &. Sloane = 


~~ Citharexylum um caudatum L L. 


SA A tnt hat ret os | pet 


Pers. 

Bontia? foliis integris oblongis oppositis, petiolis crassis 
brevissinis sub amplexantibus, floribus racemosis 5 Sloane = 
Avicennia germinans (6 Bey 

Bouchea copiapensis C. Gay = Pitraea cuneato-ovata (Cav.) Caro — 
this is the corrected entry 

Bouchea coplapensis Clos.-Phil. = Pitraea cuneato-ovata ™( Cav.) 
Caro -- this is the corrected entry 

Bouchea copiapina Gay = Pitraea cuneato-ovata (Cav.) Caro —- this 
is the corrected entry 

Bouchea lactevirens Mukherj. = B. pseudochascanus (Walp.) Grenz. 

Bouchea prismatica prismatica (Lam.) Kuntze = B. prismatica (L.) Kuntze 

Callicarpa acuminata acuminata Wall. = C. nudiflora Hook. & Arn. 

as japonica var. ta taqueti Nakai = C. japonica var. taquetii 

4116) Nakai 

ee. L. = Lantana L. 

Camara Piso = = Lantana urticaefolia Mill. 

Camara aculeata Gj subinermis f. waria Kuntze = Lantana camara var. 
varia (Kuntze) Moldenke 

Camara trifolia Plum. = Lantana trifolia L. 

Camara tr trifolia 8 indica (Roxb.) Kuntze = Lantana indica Roxb. 

Camara wareiie 9 indica f. rosea Kuntze = Lantana indic: indica Roxb. 

Camara trifolia var. indica f. ro rosea Kuntze = Lant Lantana ind indica 

Roxb. —- this is the corrected entry 

Camaratinga P Piso = Lantana L. 
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amaratinga Sieg. = Lantana L. 


ae Cav. = Pitraea Tures. 

Castelia cuneato-ovata Cav, = Pitraea cuneato-ovata (Cav.) Caro 

Castelia cuneo-ovata Cav. = Pitraea cuneato—ovata (Cav.) Caro 

Castelia laevis Melchior = Pitraea cuneato-ovata (Cav.) Caro — 
this is the corrected entry 

Castilleja cuneato-ovata Cav. = Pitraea cuneato-ovata (Cav.) Caro 
— this is the corrected entry 

Chascamum cernua Mukherjee = C. cernuum (L.) E. Mey. 

Chascanum incisum Moldenke = C. incisum (H. H. W. Pearson) Mol- 
denke 

Cheinodoxa Y. S. Sun = Schnabelia Hand.-Mazz., Lamiaceae 

Chloanthes staechadis R. Br. = C. stoechadis R. Br. 

Citharexylon B. Juss. = Citharexylum B. Juss. 

Citharexylon arbor, &c. Fiddlewood Barbadiensibus dicta Pluk. = 
Citharexylum fruticosum L. 

Citharexylon ? erectum, foliis oblongis, cortice levi, fructibus 
sparsis Sloane = Citharexylum caudatum caudatum L. 

Citharexylon foliis rugosis ovatis oppositis, petiolis genicula— 
tis, racemis emis terminalibus, ca: calicibus quadrifidis Sloane = 
ee domingensis Jacq. 

Feet Fee fisso Sloane = Citharexylum fraticosum L. 

Citharexylon fruticosum, co: cortice cinereo; foliis oblongo-ovatis 


oppositis, petiolis marginatis peda pedatis, s, floribus s spicatis, 
fructu ma ma jori i Sloane = Citharexylum fruticosum fruticosum L. 


Cithar rexylon fruticosum, foliis subelipticis, petio petiolis pedatis, 
calicibus truncatis, “spicis terminalibus longioribus Sloane 
= Citharexylum Sendatan Le 

Citharexylon fruticosum var. villosum Schulz = Citharexylum 
fruticosum var. villoswm (Jacq.) O. E. Schulz 

Citharexylum berlandieri berlandieri S. Wats. = C. berlandieri B. L. Robinson 

Citharexylum brachyautum Gray = C. brachyanthum hyanthum (A. Gray) A. Gray 

Citharexylum caudatum L. x C. tristachyum Turcz. = xC. leonis 
Moldenke ee sie: 

Citharexylum dentatum {[Tafalla] D. Don = C. dentatum D. Don 

Citharexylum karstenii var. lanceolatum Molidenke = C. karsteni 
var. lanceolatum Moldenke Cia 

Citharexylum poeppigii f. anomala oie e = C. venezuelense 
Moldenke — this is the corrected entry 

Citharexylum poeppigii f. anomalum Moldenke = C. venezuelense 
Moldenke 


Citharexylun sponosum um L. s Cc. spin sum L. 
Citharexylum subflavescens subflavescens a = C. subflavescens Blake 


Citharexylum tristachyum Turcz. x C. caudatum L. = x. leonis 
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Moldenke 
Citharexylum urbani 0. E. Schulz = C, tristachyum f. urbanii (0. 
E. Schulz) Moldenke -- this is the corrected entry 
Citharexylum urbanii 0. E. Schulz = C. tristachyum f. urbanii 
(0. E. Schulz) Moldenke — this is the corrected entry 
Citharexylvm B. Juss. = Citharexylum B. Juss. 
Citherexylum Roys = Citharexylim B. Juss. 
Clerodendron aculeata Woodrow = Clerodendrum aculeatum (L.) 


Schlecht. 
Clerodendron adenophysum Wall. = Clerodendrum adenophysum H. 
Hallier 


Clerodendron castaneaefolium Kl. = Clerodendrum viscosum Vent. 

Clerodendron coccineum Hort. Morr. = Clerodendrum kaempferi 
(Jacq.) Sieb. 

Clerodendron cochinchinense P. D. = Clerodendrum cochinchinense 
Do 

Glersdendron dentata Roxb. = Clerodendrum kaempferi (Jacq.) Sieb. 

Clerodendron eminense Woodrow = Clerodendrum emirnense Bojer 

Clerodendron finetii P. Dop = Clerodendrum finetii Dop 

Clerodendron frotunatum L. = Clerodendrum fortunatum L, 

Clerodendron gaudichaudii P. Dop = Clerodendrum gaudichaudii Dop 

Clerodendron geoffrayi P. Dop = Clerodendrum geoffrayi Dop 

Clerodendron godefroyi var. insulare P. Dop = Clerodendrum 
godefroyi var. insulare Dop 

Clerodendron godefroyi var. oblanceolatum P. Dop = Clerodendrum 
godefroyi var. oblanceolatum Dop 

Clerodendron hahnianum P. Dop = Clerodendrum hahnianum Dop 

Clerodendron harmandianum P, Dop = Clerodendrum harmandianun Dop 

Clerodendron inerne Woodrow = Clerodendrum inerme (L.) Gaertn. 

Clerodendron infortunatwm Bot. Reg. = Clerodendrun speciosissimum 
Van Geert 

Clerodendron infortunatum f. splendens Voss = Clerodendrum 
~_ specdosissimum Van G Van Geert 

Clerodendron kaempferi f. urticifolium (Roxb.) Voss = Cleroden- 
drum urticifolium (Roxb.) Wall. 

Clerodendron kaempferi f. urticifolium Wall. = Clerodendrum 
urticifolium (Roxb.) Wall. 

Clerodendron kampotense P. Dop = Clerodendrum kampotense Dop 

Clerodendron lanessanii P. Dop = Clerodendrum lanessanii Dop 

Clerodendron laxi laxicymosun P. Dop = Clerodendrum laxicymos laxicymosum Dop 

Clerodendron lecomtei P. Dop = = Clerodendrum le lecomtei Dop 


Clerodendron longisepalum um P. Dop = Clerodendrum long: longisepalum Dop 
Clerodendron mac macrocalyx H. J. Lam = Clerodendrum macrocalyx He 
J. Lam 


Clerodendron paniculatum f. diversifolium Vahl = Clerodend: -w 
iculatum var. diversifolium (Vahl) C. B. Clarke 
Clerodendron paniculatum f. diversifolim (Vahl) Voss = Cleroden- 
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drum paniculatum var. diversifolium (Vahl) C. B. Clarke 
Clerodendron pierreanum P. Dop = Clerodendrum pierreanum Dop 
Clerodendron scandens Schau. = Clerodendrum umbellatum Poir. 
Clerodendron siphonatus Br. = Clerodendrum indicum (L.) Kuntze 
Clerodendron speciosissimum Hort. = Clerodendrum kaempferi 
(Jacq.) Sieb. 
Clerodendron squamatum Cham. = Clerodendrum kaempferi (Jacq.) Sieb. 
Clerodendron tessmannii Moldenke = Clerodendrum tessmanni Moldenke 
Clerodendron thomsonae f. speciosum Voss = Clerodendrum umbellatun 
var. speciosum (Dombrain) Moldenke 
Clerodendron tonkinense P. Dop = Clerodendrm tonkinense Dop 
Clerodendron yunnanense Hu = Clerodendrum yunnanense Hu 
Clerodendrum aculeatum var. gracile Griseb. ex Mold. = C. aculea- 
tum var. gracile Griseb. & Moldenke 
Clerodendrum fruticosum, spinosum; foliis inferioribus confertis, 
~~ superioribus oppositis; pedunculis ¢: tripartitis, t , trifloris, 
alaribus Sloane = C. aculeatum (L.) Schlecht. 
Clerodendrum dendrun heterophyllum Ait. = C. heterophyllum (Poir.) R. Br. 
Clerodendrum indicum Kuntze = C. indicum a) Kuntze 
Clerodendrum inerme : L.=C. inerme (L.) Gaertn. 
Clerodendrum nutans Wall. ex D. Don = C. wallichii Merr. 
Clerodron Farnsworth = Clerodendrum Burm. 
Clerodron calamitosum L. = Clerodendrum calamitosum L. 
Congea Congea Roxb. sensu Wall. = Sphenodesme . Jack 
xCongea munirii Moldenke = x. muniri Moldenke 
lochilus P. & K. = Cyclocheilon Oliv. 
Cymburus mutabilis Salisb. = Stachytarvheta mutabilis (Jacq.) 
Vahl 





Cytharexylon Batsch = Citharexylum B. Juss. 

Denisaea dehiscens Kuntze = Chascanum dehiscens (L. f.) Moldenke 

Denisaea prismatica Kuntze = Bouchea prismatica (L.) Kuntze 

Deniseia Kuntze = Chascanum E. Mey. 

Denisia wilmsii Kuntze = Chascanum hederaceum var. natalense (H. 
~~ H. W. Pearson) Moldenke 

Dichrolepidaceae Welw. = Eriocaulaceae Lindl, 

Dichrolepidaceas Welw. = Eriocaulaceae Lindl. 

Dichrolepideas Welw. = Eriocaulaceae Lindl. 

Dicrastyleae J. Drum, » Dicrastylidaceae J. Drummond 

Dicrastyles Benth. & Hook. = Dicrastylis J. Drummond 

Dicrastyles thomasiae T. S, Moore = Dicrastylis thomasiae T. S. 


ore 
Dicrastylis J. Drum, ex Harv. = Dicrastylis J. Drummond 
Diphistema Neck. = Amasonia L. f. 
Dipterocalyx scaberrima Schlecht. = Lippia hirsuta var. moritzii 
(Turcz.) Lépez~Palacios -- this is the corrected entry 
Dupat; Ty oonuechians schuechiana (Korn.) Kuntze = Paepalanthus schuechianus 
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Dupatya schuechiana Kuntze = Paepalanthus schuechianus Korn. 
Dupatya sedodes (Mart.) Kuntze = Paepalanthus sedoides Korn. 
Duranta caracasana Moritz = D. mutisii L. f. 

Duranta klotschyi Moritz = D. , mutisii L. f. 

Duranta repens var. micro a (Desf.) Moldenke = D. repens var. 
~~ microphylla =—Sit (Desf£.) Moldenke 

prom eS N. E. Br. = Eriocaulon Gron. 

Eirocaulon baurii N. E. Br. = Eriocaulon bauri N. E. Br. 

Ellisia frutescens quandoque spinosa, foliis ovatis, utrinque 
acutis, ad apicem serratis; spicis alaribus Sloane = Duranta 
repens L. 

Eriocailon Moldenke = Eriocaulon Gron. 

Eriocailon sellowiamm Moldenke = Eriocaulon sellowianum Kunth 

Eriocailon sellowiamum var. minor Moldenke = Eriocaulon sellowi~ 
anum var. minor Moldenke 

Eriocaulaceas Welw. = Eriocaulaceae Lindl. 

Eriocaulon affine Mart. = Paepalanthus ramosus var. affinis 

Bong.) Ruhl. 
Eriocaulon anthemidiflorus Bong. = Syngonanthus anthemiflorus 


(Bong.) Ruhl. 
Eriocaulon ascendens Bong. = Paepalanthus falcifolius Korn. 
Eriocaulon echinospermm rmum Sauvalle = E. echinospermm C. Wright 
Eriocaulon ehrenbergianum Korner = E. }. ehrenbergiamm Klotzsch 
Eriocaulon fasciculatum L. = aepalanthus bifidus dus (Schrad.) Kunth 


Eriocaulon gigantewm Mart. = Syngonanthus ee var. procer- 


us (Klotzsch) Moldenke 

Eriocaulon glabratum um Mart. = Paepalanthus spixianus Mart. 

Eriocaulon horsleykonde Fyson = E, ritchieamm Ruhl. 

Eriocaulon horsley-konde var. megalocephala Fy Fyson = E. leucomelas 
Steud. 

Eriocaulon melanocephalum var. longipipes Moldenke = E. melanoceph- 
alum var. longipes Griseb. 

Eriocaulon Pygmacun Mart. = Paepalanthus bifidus f. frustus Mol- 
denke —- this is the corrected entry 

Eriocaulon quinquangulare f. viviparum Moldenke = E. quinquangu- 
lare var. martiamm Wall. 

Eriocaulon ritcheanum Ruhl. = E. ritchieanum Ruhl. 

Eriocaulon seiboldianum Sieb. & & Zucc. = E. cinereum R. Br. 

Eriocaulon sellowianum var. anaense (Mold. ) Mold. & Smith = 
E. sellowiamm var. paranense (Moldenke) Moldenke & Smith 

Eriocaulon Be are var. ar. septangulare Rousseau = E. aquaticum 

Je man) Druce 

Eriocaulon setaccum L. = E. setaceum L. 

Eriocaulon sigmoideum Sauvalle = E. sigmoideum C. Wright 

Eriocaulon sphaerospermun Sauvalle = E. fuliginosum C. Wright 

Eriocaulon tortile var. laxa Mart. = Paepalanthus tortilis tortilis (Bong.) 
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Mart. 
Eriocaulon tortilis Bong. = Paepalanthus tortilis (Bong.) Mart. 
Eriocaulon trichosepalum Sauvalle = E. fuliginosum C. Wright 
Eriocaulon welwitschii (Rendle) Ruhl. = E. welwitschii Rendle 
Eriocaulon wightiamm Martin = E. wightiamm Mart. 
Eriocaulon yuccaefolium Mart. = Paepalanthus tortilis (Bong.) 
Mart. 


Eriocaulon (Paepalanthus) pygmaeun Mart. = Paepalanthus bifidus f. 
frustus Moldenke — this is the corrected entry 


Eriocaulon (Paepalanthus) pygmaeus Mart. = Paepalanthus bifidus f. 
frustus Moldenke — this is the corrected entry 

Faradaya aya parviflora var, anaustifolia J. H. Lam = F. parviflora 
var. angustifolia H. J. Lam 

Faradaya flora var. angustifolia J. H. Lem = F. parviflora 
var. angustifolia H. J. Lam 

Ghinia curassavica (L.) Millsp. = G. curassavica (L.) Oken 

Glandularia hybrida (Vossl.) Lépez-Palacios = xVerbena hybrida 


Wome: 
Glandularia tenuisecta (Spreng.) Lépez-Palacios = Verbena tenui- 
secta ~—~gecta Briq. 


Gmelina as: asiatica var. philippinensis Bakh. = G. philippensis Cham. 
Gmelina bracteata Burck = G. philippensis Cham. 

Gmelina filippensis Cham. = G. philippensis Chan. 

Guelina f inslaysoniana Wall, = G. See Cham. 


Gmelina finslaysoniana var. hystr ix (Kurz) Kuntze = G. philippen- 


sis Chan. 
Gmelina - finslaysoniana var, silvestris Kuntze = G. philippensis 
Cham. 


Gmelina finslaysoniana var. silvestris f. colorata Kuntze = G. 
philippensis Cham. 

Gmelina finslaysoniana var, silvestris f. viridibracteata Kuntze = 
G. philippensis Cham. 

Gmelina hystris Schult. = G. philippensis Chan. 

Gmelina javanica Christm. = Flacourtia indica (Burm.) Merr., Fla- 
courtiaceae 

Gmelina papuana Bakh. = G. sessilis var. papuana (Bakh.) Moldenke 

Gmelina rheedi Hook. = G. arborea Roxb. 

Gramen indicum capitulis | tomentosis P, Hermann = Eriocaulon gqain- 

are L. 

Gumira abbreviata (Miq.) Kuntze = Premna obtusifolia R. Br. 

Gumira acuminata (R. Br.) Kuntze = Premna acuminata R. Br. 

Gumira adenosticta (Schau.) Kuntze = Premna adenosticta Schau. 

Gumira amplectens (Wall.) Kuntze = Premna emna amplectens Wall. 

Gumira attenuata (R. Br.) Kuntze = Prema attenuata R. Br. 

Gumira barbata (Wall.) Kuntze = Premna barbata Wall. 

Gunira bengalensis (Clarke) Kuntze = Prema bengalensis C. B. Clarke 
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Gumira bracteata (Wall.) Kuntze = Premna bracteata Wall. 


Gumira cardiophylla (Schau .) Kyntze = Pr = Premna c mna cumingiana Schau. 
Gumira ceramensis (Miq.) Kuntze = Premna cer: ceramensis Miq. 
Gumira cordifolia (Roxb.) Kuntze = " Prema cordifolia Roxb. 
Gumira coriacea (Clarke) Kuntze = Premna | coriacea C. C. B. Clarke 
Gunira c corymbosa sa (Roth & Wendl.) Kuntze = Premna . Premna obtusifolia R. 


Gumira cumingiana (Schau.) Kuntze = Premna cumingiana Schau. 
Gumira cyclophylla (Miq.) Kuntze = Premna | cyclophylla Miq. 
Guaira divaricata (Wall.) Kuntze = Preuna divaricata Wall. 
Gunira esculenta (Roxb,) Kuntze = Premna remna esculenta Roxb. 
Gumira ferruginea (Rich.) Kuntze = ’ Premna ferruginea A. Rich. 
Gumira flavescens (Ham.) Kuntze = Premna renmna flavescens Hamilt, 
Gumira foetida (Reinw.) Hassk. = Premna remna foetida Reinw. 
Gumira grossa (Wall.) Kuntze = Premna ¢ grossa ossa Wall. 
Gumira herbacea (Roxb.) Kuntze = = Pygmaeopremna herbacea (Roxb.) 
Moldenke a 
Gumira hispida (Benth,) Kuntze = Premna hispida Benth. 
Gunira integerrima (Wight) Kuntze = Pre Premna glaberrima Wight 
Gumira integrifolia (L.) Hassk. = Premna ‘emna obtusifolia R. Br. 
Gumira interrupta (Wall.) Kuntze = - Premna interrupta Wall. 
Gunira japonica (Miq.) Kuntze = Premna mna microphylla Turcz. 
Gumira khasiana (Clarke) Kuntze = = Premna khasiana C. B. Clarke 
Gumira laevigata (Miq.) Kuntze = Premna obtusifolia R. Br. 
Gamira leucostoma (Miq.) Kuntze = - Premna leucostoma Miq. 
Gumira limbata (Benth.) Kuntze = Premna remna limbata Benth. 
Gumira 1 longifolia (Roxb.) Kuntze = = Premna a longifolia Roxb. 
Gumira lucidula (Miq.) Kuntze = Premna mna flavescens var. rubens 
C. B. Clarke 
Gumira macrophylla (Wall.) Kuntze = Premna macrophylla Wall. 
Gumira marianarum (Schau.) Kuntze = Premna mariannarum Schau. 
Gumira micrantha (Schau.) Kuntze = Premna micrantha Schau. 

















Gumira microphylla (Turcz.) Kuntze = Premna microphylla Turcz. 
Gumira milleflora (Clarke) Kuntse = Premna remna milleflora C. B. 
Clarke 


Gumira mollissima (Roth) Kuntze = Premna latifolia var. mollissi- 
ma C. B. Clarke 

Gumira | mauseces (Blaneo) Kuntze = Premna nauseosa Blanco 

Gumira nitida (K. Schumann) Kuntze = Premna nitida K. Schum. 

Gumira aera ata (Miq.) Kuntze = Premna oblonga ata Miq. 

Gumira odorata (Blanco) Kuntze = Prema odorata Blanco 

Gunira opulifolia (Miq.) Kuntze = ; Premna . Obtusifolia R. Br. 

Gumira parasitica (Blume) Hassk. = ; Premna | parasitica Blume 

Gumira philippinensis (Turcz.) Kuntze = V Viticipremma philippin- 
~~ ensis (Turez.) H. J. Lam 

Gumira pin; Gumira pinguis (Clarke) Kuntze = Prema pinguis C. B. Clarke 
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Gumira procumbe ns (Moon) Kuntze = Premna procumbens Moon 

Gunira == (Bl.) Kuntze = Premna pi pubescens Blume 

Gunira punctulata (Clarke) Kuntze = Pr Premna punctulata C. B. Clarke 
Gunira punduana (Wall.) Kuntze = Premna mna punduana Wall. 


Gunira ascens (Thw.) Kuntze = = Premna purpu purpurascens Thwaites 
Gumira amidata (Wall. ) Kuntze = Premna | as a 
Gumira quadrifolia (Schum. & Thonn.) Kuntze = quadrifolia 


~~"Schum. & Thonn. 
Gumira racemosa (Wall.) Kuntze = Premna racemosa Wall. 
Gumira resinosa (Hochst.) Kuntze = = Prema resinosa (Hochst.) 
~~~ Schau. Ea oc. 
Gumira scandens (Roxb. ) Kuntze = Premna scandens Roxb. 
Gunira senensis (Kl.) Kuntze = Premna 8 senensis Klotzsch 
Gumira taitensis (Schauer) Kuntze = P: Premna taitensis Schau. 
Gumira thyrsodea (Wight) Kuntze = Prema ema wightiana Schau. 
Gumira thwaitesii (Clarke) Kuntze = = Premna thwaitesii C. B. Clarke 
Gunira trichostoma (Miq.) Kuntze = Premna remna trichostoma Miq. 
Gumira truncata (Turcz.) Kuntze = Premna remna obtusifolia R. Br. 
Gumira vestita (Schauer) Kuntze = Premna odorata Blanco 
Gunira viburnodes (Rich.) Kuntze = ; Premna viburnoides A. Rich. 
Gunira villosa (Clarke) Kuntze = Premna emna villosa C. B. Clarke 
Gumira wightiana (Schauer) Kuntze = Pret Premna na wightian a Schau. 
Herba-vulneraria Mart. = Priva lappulacea lacea (L.) Pers. 
Hierobotane foemina Brunfel. = Sisymbrium officinale L., Brassi- 
caceas 
Holmskiodia Retz. = Holmskioldia Retz. 


Holmskioldia angustifolia Moldenke = Capi tanopsis angustifolia 
(Moldenke) Capuron, Lamiaceae 





Holmskjoldia Retz. = Holmskioldia Retz. 

Holmskjoldia sanguinea Retz. = Holmskioldia sanguinea Retz. 

Holmskoldia Woodrow = Holmskioldia Retz. 

Holmskoldia sanguinea Retz. = Holmskioldia sanguinea Retz. 

Homoskioldia Retz. = Holmskioldia Retz. 

Homoskioldia sanguinea Retz. = Holmskioldia s a Retz. 

Ischnia verbenacea P. DC. = Ghinia curassavica (L.) Oken — this 
is the corrected entry 

Johnsonia F. Dale = Callicarpa L. 

Kaempfera Houst. = Ghinia curassavica (L.) Oken — this is the 
corrected entry 

Karalhaebo P, Hermann = Stachytarpheta jamaicensis (L.) Vahl 

Katou-mail-slou Rheede = Vitex pinnata L. 

Katod-mail-elou Rheede = Vitex pinnata L. 

Katou-mal Rheede = Vitex pinnata L. 

Kokmotha P. Hermann = Eriocaulon quinquangulare L. 


Lantana achyranthiofolia Desf. = Le achyranthifolia Desf. 
Lantana achyra nthyfolia Moldenke = Es HF achyranthifolia Desf. 
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Lantana achyranthyfolia f. lilacina Moldenke = L. achyranthifolia 
f. lilacina Moldenke 

Lantana aculeata ssp. normalis Voss = L. camara var. aculeata (L.) 
Moldenks 

Lantana aculeata ssp. subinermis Voss = L. camara L. 

Lantana aculeata ssp. subinermis f. crocea Jacq. = L. urticaefolia 
Mill. 

Lantana aculeata ssp. subinermis f. crocea (Jacq.) Voss = L. 
urticaefolia Mill. 

Lantana aculeata ssp. subinermis f. mixta L. = L. camara var. 
mista (L.) L. H. Bailey 

Lantana aculeata ssp. subinermis f. mixta (L.) Vosa = L. camara 
var. mista (L.) L. H. Bailey 

Lantana aculeata ssp. subinermis f. mutabilis Hook. = L. camara 
var. mutabilis (Hook.) L. H. Bailey 

Lantana aculeata ssp. subinermis f. mutabilis (Hook.) Voss = L. 
camara var. mutabilis (Hook.) L. H. Bailey 

Lantana aculeata ssp. subinermis f. nivea Vent. = L. camara var. 
nivea (Vent.) L. H. Bailey 

Lantana na aculeata ssp. subinermis f. nivea (Vent.) Voss = L. camara 
var, nivea (Vent.) L. H. Bailey 

Lantana aculeata ssp. subinermis f, sanguinea Medic. = L. camara 
var. 8a nea (Medic.) L. H. Bailey 

Lantana aculeata ssp. subinermis f. varia Kuntze = L. camara var. 
varia (Kuntze) Moldenke 

Lantana na aculeata ssp. subinermis f. varia (Kuntze) Voss = L. cam- 
"ara var. varia (K untze) Moldenke 

Lantana aculeata ta hybrida Voss = L. camara var. hybrida (Neubert) 
Moldenke 

Lantana alba Schau. = L. indica var. albiflora Wight — this is 
the corrected entry 

Lantana amethystina Otto & Dietr. = L. camara var. mutabilis 
(Hook.) L. H. Bailey —- this is the corrected entry 

Lantana archyranthifolia Desf. = L. achyranthifolia Desf. 

Lantana camara var. moritziana f. , parvifolia (Moldenke) Moldenke = 
"Lantana c camara var. moritgziana f. parvifolia (Moldenke) Lépez- 
Palacios 

Lantana camara var. mutabilis Moldenke = L. camara var. mutabilis 
(Hook.) L. H. Bailey 

Lantana erecta minor ee foliis verticillato-ternatis, 

mlis Long: longis, spicis ovatis Sloane = L. trifolia L. 

Lantana foliis o oppositis caule inerm ramoso, floribus capitulo 
umbellatis L. = L. urticaefolia Mill. 

Lantana foliis o oppositis, caule ramoso aculeato, florum capitulis 
~~ wubellatis L. = L. camara - var. aculeata (L L.) Molde Moldenke 

Lantana foliis ternis, ) Spicis | oblongis isbpicatia L. = L. trifolia 
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L. 
Lantana frutescens, foliis cordato-ovatis, floralibus linearibus; 
~~ filoribus croceis, ped pedunculis longis Sloane = L. urticaefolia 


2 be eae 
Lantana frutescens, foliis cordato-ovatis, floralibus orbiculatis; 


floribus subcarnsis Sloane = L. angustifolia Mill. 

Lantana frutescens spinosa, foliis amplioribus subrotundo-ovatis, 
pedunculis longissimis, floribus kermesinis Sloane = L. 
camara var, aculeata (L.) Moldenke 

Lantana goc! gochana Wall. = L. dubia Wall. 

Lantana indica L. = L. indica Roxb. 

Lantana Jeucantha Hort. = L. indica var. albiflora Wight -- this 
is the corrected entry 

Lantana macrophylla f. pubescens minus vestita Schau. = L. 
~~ aristeguietae Moldenke 

Lantana moritziana f. parvifolia Moldenke = L. camara var. mor= 
itziana f. parvifolia (Moldenke) Lépez-Palacios 

Lantana na nicrophylla Friese = Lippia microphylla Cham. 

Lantana pilosa Kunth = L. trifolia L. 

Lantana pseudothea L. = , Lippia pseudo-thea (A. St.-Hil.) Schau. 

Lantana selloana Link & Otto = L. montevidensis (Spreng.) Briq. 

Lantana tilaefolia Cham. = L. tiliaefolia Cham. 

Lantana trifolia f. indica Roxb. = L. indica Roxb. 

Lantana trifolia f. indica (Roxb.) Voss = a= Le indica Roxb. 

Lantana trifolia f. indica rosea Voss = L. indica dica Roxb. 

Lantana trifolia f. indica albiflora Voss = L. indica var. albi- 
~~ flora Wight 

Lantana trifolia var. indica f. rosea Kuntze = L. indica Roxb. — 
~~ this is the corrected e entry 

Lantana trifolia f. normalis Voss = L. trifolia L. 

Lantana trifolia var. . oppositifolia Moldenke = L. trifolia f. 


~~ oppositifolia Moldenke 


Leiothrix s squamuliferus rus Moldenke = Paepalanthus squamuliferus 
Moldenke 


Lippia briquetii Moldenke = L. hirsuta var. moritzii (Turez,) 

LSpez-Palacios — this is the corrected entry 
Lippia brigqustti Moldenke = L. hirsuta var. moritzii (Turcs.) 

Lépez-Palacios -- this is the corrected entry 

Lippia callicarpaeofolia H.BK. = Le callic folia H.B.K. 

Lippia cymbosa Wilder = Phyla scaberrima (A. L. Juss) Moldenke 

Lippia floribunda Briq. = L. hirsuta var. moritzii (Turez.) 
Lépez—-Palacios ——- this is the corrected entry 

Lippia geminata var. lochartii Lépez-Palacios = Lantana lock- 
hartii (Griseb. ) D. Don 

Lippia hirsuta hirsuta var. moritziana (Turcz.) Lépez-Palacios = L. 
hirsuta v var, moritzii (Turcz.) Lépez-Palacios 
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Lippia linearis Humb. = Phyla linearis (H.B.K.) Troncoso & Lépez— 
Palacios -- this is the corrected entry 

Lippia linearis Humb. & Bonpl. = Phyla linearis (H.B.K.) Troncoso 
& Lépez-Palacios — this is the corrected entry 

Lippia linearis H.B.K. = Phyla linearis (H.B.K.) Troncoso & Lépez- 
Palacios ——- this is the corrected entry 

Lippia linearis Humb. & Kunth = Phyla linearis (H.B.K.) Troncoso & 
Lépez—Palacios -- this is the corrected entry 

Lippia linearis Kunth = Phyla linearis (H.B.K.) Troncoso & Lépez- 
Palacios -- this is the corrected entry 

Lippia micromera var. paludicola Moldenke = L. thymoides Mart. & 
Schau. 

Lippia micromera var. tonsilis Moldenke = L. thymoides var. 


tonsilis (Moldenke) Moldenke 

Lippia moritzii Turcz, = L. hirsuta var. moritzii (Turcz.) Lépez— 
Palacios — this is the corrected entry 

Lippia oreganoides H.B.K. = L. origanoides H.B.K. 


Lippia origonoides H.B.K. = L. origanoides H.B.K. 


Lippia schlechtendalii Moldenke = L. hirsuta var. moritzii (Turcz.) 
Lépez—Palacios 
Lippia tomentosa L. f. = L. hirsuta L. f. 


Lippia venezuelensis Moldenke = L. hirsuta var. moritzii (Turez.) 
Lépez-Palacios -- this is the corrected entry 

Lippia wrightii Lamb = Aloysia wrightii (A. Gray) Heller 

Maceria Sessé & Moc. = Ghinia curassavica (L.) Oken -- this is 
the corrected entry 

Mail-elou Rheede = Vitex altissima L. f. 

Mangle lauro-cerasi foliis, flore alba tetrapetalo Sloane = Avi~ 
cennia germinans (L.) L. 

Morobatindum Vaill. = Lantana L. 
olindum Vaill. = Lantana L. 

Nika silvestris P. Hermann = Vitex negundo L. 


Nyctanthaceae J. G. Agardh = Buea aes Kundu & De 
orn 








Paepalanthus affinis var. co « = P, ramosus var. affinis 
ae Ruhl. 
Pae thus affinis var. ¢ Korn. = P. ramosus var, affinis 


Bong . Ruhl. 
Paepalanthus affinis var. Y Korn. = P. ramosus var. affinis 
(Bong.) Ruhl. 
Paepalanthus alsinoides Sauvalle = P. alsinoides C. Wright 
Pae thus anthemiflorus Bong. = Syngonanthus anthemiflorus 


(Bong.) Ruhl. 
Pas thus anthemiflorus Korn. = Syngonanthus anthemiflorus 
(Bong. Ruhl. 


Paepalanthus bongardianus Mart. = P. speciosus var. giaber Ruhl. 
-- this is the corrected entry 


Paepalanthus caulescens var. @ subvar. Y Kunth = Syngonanthus 


40 PHYTOLOGIA Vol. 31, no. 5 


caulescens var. angustifolius Moldenke 
Paepalanthus ciliatus Kunth Herb. = P. sellowianus Korn. 
Paepalanthus confusus Korn. = Syngonanthus xeranthemoides var. 
confusus (Korn.) Moldenke -- this is the corrected entry 
Paepalanthus | cons s Korn. = P. planifolius var. consanguin- 
eus (Korn.) Ruhl. 
Paepalanthus cons aus ete Korn. = P. planifolius var. con~ 


sanguineus (KOrn. 
Pae thus Fe eetieate ait: = Syngonanthus anthemiflorus 


(Bong.) Ruhl. 

Paepalanthus domingensis Ruhl. m= repens (Lam.) Korn. 

Paepalanthus dominguensis Ruhl. = P. repens (Lam.) Korn. — this 
is the corrected entry 

Paepalanthus dudidae Moldenke = P. duidae Gleason 

Paepalanthus ensifolius Kunth = P. ensifolius (H.B.K.) Kunth 

Paepalanthus fasciculatus f. pygmaea Korn. = P. bifidus f. frustus 
Moldenke —— this is the corrected entry 

Paepalantims fenglianus Mart. = P. amoenus (Bong.) Korn. 


Paepalanthus fen Vtame fenzlianus var. g Korn. = P. speciosus var. glaber 


ee hippotrichophyllus Herzog = P. capillaceus Klotzsch 
Paepalanthus hygrophilus Mart. = P. tortilis (Bong.) Mart. 


Paepalanthus intermedius Mart. = P. tortilis (Bong.) Mart. 
eee klotzschianus Mart. = =P. klotzschianus Korn. 
Paepalanthus kunthii Korn. = Eriocaulon ligulatum (Vell.) L. B. 


Sm. 
Paepalanthus lanceolatus var. Korn. = P. lanceolatus Korn. 


Paepalanthus langsdorfii Moldenke = P. langsdorffii (Bong.) Korn. 
Paepalanthus sdorfii var. caracensis Moldenke = P. iangs- 
dorffii var. caracensis Moldenke 
lingicaulis Mol Moldenke = P. longicaulis Alv. Silv. 


Paepalanthus 
Paepalanthus lingicaulis var. glaber Mi Moldenke = Ps longicaulis 
var. glaber Moldenke 


Pa thus nigro-niveus f. latifolia Spruce = P. tortilis 
(Bong.) Mart. 

Paepalanthus obtusifolia Korn. = P. obtusifolius (Steud.) Korn. 

Paepalanthus plantagineus var. ( “Korn. = P. plantagineus (Bong.) 
Ktrn. 

Paepalanthus plumosus var. &% Korn. = P. plumosus (Bong.) Korn. 

Paespalanthus plumosus var. © Korn. = P. '. plumosus (Bong.) Korn. 


Pecpa) ontius plumosus osus var. Y Korn. = P. plumosus (Bong.) Korn. 
Paepalanthus plumosus var. df Korn. = P. plumosus (Bong.) Korn. 
Paepalanthus ramosus var, ¥ Korn. = P. ri ramosus (Wikstr.) Kunth 
Pa anthus retusus Sauvalle = P. retusus C. Wright 


Paepalanthus ruficeps Alv. Silv. = =P. P. ruficeps Ruhl. 
Pae epalanthus ruficeps Korn. = Pe. capito Korn. 
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Paepalanthus schnechianus Korn. = P. schuechianus Korn. 

Paepalanthus schuchianus Korn. = P. schuechianus Korn. 

Paepalanthus scythoplyllus Ruhl. = P. scytophyllus Ruhl. 

Paepalanthus sp. Soukup = P. venustoides Moldenke 

Paepalanthus speciosus var. bolivianus Moldenke = P. chiquitensis 
Herz 

Sapeatanthus splendens Kunth = Syngonanthus caulescens var. 
procerus (Klotzsch) Moldenke — this is the corrected entry 

Paepalanthus stercophyllus Ruhl. = P. stereophyllus Ruhl. 

Pae thus strictissimus Mart. = Syngonanthus nitens var. hir- 
tulus Ruhl. 

Paepalanthus subfulcatus Ruhl. = P. subfalcatus Ruhl. 

Paepalanthus subtilis var. Korn. = P. subtilis var. hirsutus 


Ruhl. 

Paepalanthus tortilis Bong. = P. tortilis (Bong.) Ruhl. 

Paepalanthus tuerckheimii Ruhl. = P. repens (Lam.) Korn. -- this 
is the corrected entry 

Paepalanthus tuerckheimii Urb. = P. repens (Lam.) Korn. — this 
is the corrected entry 

Paepalanthus umbellatus f. minor Miq. = Syngonanthus umbellatus 
f£. minor (Miq.) Moldenke 

Paepalanthus vernonioides Kunth = Syngonanthus xeranthemoides 
var. vernonioides (Kunth) Moldenke -— this is the corrected 
ent 

Siepelantins vernonioides var. a Kunth = Syngonanthus xeranthe— 
moides var. confusus (Korn.) Moldenke — this is the correc- 





ted entry 
Paepalanthus vernonioides var. major Kunth = onanthus xeran- 


themoides var. confusus (Korn.) Moldenke — this is the 
corrected entry 

Paepalanthus vernonioides var. minor Kunth = onanthus xeran= 
themoides var. minor (Kunth) Moldenke -~ this is the correc 





ted entry 

Paepalanthus verticillatus Mart. = yngonanthus verticillatus 
(Bong.) Ruhl. 

Paepalanthus wahlbergia Korn. = Syngonanthus wahlbergii (Wikstr.) 
Ruhl. 


Paliuro affinis, ligustrifolia, &. Sloane = Clerodendrum acul- 
eatum (Es) Schlecht. 

Panniculatae Schau. = Paniculatae Walp. 

Pedalium filiforme Pav. = Ghinia curassavica (L.) Oken — this 
is the corrected entry 

Pedalium filiforme Pers. = Ghinia curassavica (L.) Oken —- this 
is the corrected entry 

Periclimenum rectum salviae folio flore albo, &c. Sloane = Lan- 
tana angustifolia Mill. 

Periclimenum rectum urticae folio hirsuto majore, &. Sloane = 
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Petitia poe ia poeppiggi Schau. = P. domingensis var. poeppigii (Schau.) 
~—~"Woidenke —- this is the corrected entry 

Petitia poeppigii Schau. = P. domingensis var. poeppigii (Schm.) 
Moldenke — this is the corrected entry 

Petitia poeppingii Schau. = P. d ensis var. poeppigii (Schau.) 
~~ Moldenke —this is the corrected entry 

Petitia poeppigii Jacq. = P. domingensis var. poeppigii (Schau.) 
Moldenke —— this is the corrected entry 

Petra Woodrow = Petrea Houst. 

Petraea volubilis Woodr. = Petrea volubilis L. 

Petrea arborea Turcz. = P. arborea H.B.K. 

Petrea isignis Lépez-Palacios = P. insignis Schau. 

Petrea macro — Splitgerber = Pe bracteata Steud. 

Petrea s splend S Lopez—Palacios = Bs arborea H.B.K. 

Phelloderma 7p = Pitraea Turcz. —— this is the corrected entry 

Phelloderma cuneato-ovata (Cav.) Miers = Pitraea cuneato-ovata 
(Cav.) Caro — this is the corrected entry 

Phelloderma cuneato-ovata Miers = Pitraea cuneato-ovata (Cav.) 
Caro — this is the corrected entry 

Philodoce J. Hutchinson = Philodice Mart. 

Phyla linearis (H.B.K.) Lépez-Palacios = P. linearis (H.B.K.) 
Troncoso & Lépez—Palacios 

Phyla strigulosa var. sericea Moldenke = P. strigulosa var. 
sericea (Kuntze) Moldenke 

Pitraea Turcz. -- to be deleted 

Pitraea chilensis Turcz. = P. cuneato-ovata (Cav.) Caro — this is 
the corrected entry 


Plantaginella aurea alopecuroides brasiliana, fol. gramineis Moris. 
= Paepalanthus triangularis (L.) Kérn. 

Plantaginella aurea alopecuroides brasiliana, foliis gramine 
Breyn. = Paepalanthus t anthus triangularis He Korn. 


Poeppigia Kunze ex Reichenb. = Tecophilaea Bert., Tecophilaeaceae 
Premma Roth = Gmelina arborea Roxb. 


Premma tomentosa Mig. = Gmelina arborea Roxb. 

Premna attenuata R. Br. = P. obtusifolia R. Br. 

Premna indica Burn. = Gmelina asiatica L. 

Prema mollissima Roth = P. L P. latifolia var, mollissima C. B. Clarke 

Premna odorata var. pierreana (Dop ) Moldenke = P. tomentosa var. 

pierreana Dop 

Premna odorata var. pierriana (Dop) Molcenke = P. tomentosa var. 
@rreana Dop 7x 

Premna sylvestris Burm. = Gmelina asiatica L. 

Premna tomentosa var. pierreana Dop — to be deleted 

Premna veekelii H. J. Lam = P. peekelii H. J. Lam 

Priva orchidoides Walp. = Pitraea cuneato-ovata (Cav,) Caro — 
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this is the corrected entry 

Rhaphitamnus B. D. Jacks. = Rha hithamnus Miers 

Rhaphitamnus venustus (Phil.) B. L. Robinson = Rhaphithamnus ven- 
ustus (R. A. Phil.) B. L. Robinson 

Satchytarpheta El-Gazzar = Stachytarpheta Vahl 


Satchytarpheta indica El-Gazzar = Stachytarpheta jamaicensis (L.) 
Vi 


Scatou-mail-elou Rheede = Vitex pinnata L. 

Scorodonia floribus spicatis is purpurascentibus pentapetaloideis, 
semine unico, majori, echinato Sloane = Priva lappulacea (L.) 
Pers. 

Scorodonia floribus spicatis purpurascentibus, semine unico 
majori echinato Sloane = Priva lappulacea (L.) Pers. 

Sitharexylon Garcia~Barriga = Citharexylum Mill. 

Sparattothamnella Briq. = Spartothamnella Briq. 

Sparattothamnella juncea (A. Cunn. ex G. Don) Briq. = Spartothan- 
nella juncea (A. Cum.) Bria. 

Spartotamnus Webb & Berth. = Spartothamnella Briq. 

Spartotamnus Webb. & Berth. ex Presl = Spartothamnella Briq. 


Stachytarpheia Auct. = tachytarpheta Vahl 


Stachytarpheta cajanensis Bahl = S. cayennensis (L. C. Rich.) 
Vahl 


Stachytarpheta polyoura Robledo = S. polyura Schau. 

Stachytarpheta roraimensis Moldenke = S. sprucei Moldenke 

Stachytarphets mibrosa umbrosa Kunth = S. dichotoma (Ruiz & Pav.) Vahl 
tachytarpheta guccagni Roem. & Schul. = S. mutabilis var. viola- 
cea Moldenke — this is the corrected | entry 

Stachytarpheta zuccagnii Roem. & Schult. = S. mutabilis var. 
violacea Moldenke 

Streptium Boiss. = Priva Adans. 

Symphorematoideae Hegnauer = Symphoremaceae Moldenke 

Syngonanthus anomalus f. glabriusculus Herzog = S. macrocaulon 


- Ruhl. 
onanthus anomalus f. natans Herzog = S. macrocaulon Ruhl. 


Syngonanthus anomalus f. natans glabripes . Herzog = S. macrocau- 
ion Ruhl. 
onanthus anomalus var. stolonacea Herzog = S. anomalus 
Korn.) Ruhl. -- this is the corrected entry 
Syngonanthus anamalus var. stolonaceus Herzog = S. anomalus 
(Korn.) Ruhl. 
Syagonantime anomalus f, terrestris Herzog = S. anomalus (Korn.) 

















Sd anthemidiflorus Ruhl. = S. anthemiflorus (Bong.) 
Ruhl. 

Syngonanthus bisumbellatus f. elata Herzog = S. bisumbellatus 
Steud. ) Ruhl. 


Syngonanthus bisumbellatus f. elatus Herzog = S. bisumbellatus 
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(Steud.) Ruhl. 

Syngonanthus biumbellatus (Steud.) Ruhl. = S. bisumbellatus 

Steud.) Ruhl. 

onanthus biumbellatus f. elata Herzog = S. bisumbellatus 
(Steud.) Ruhl. 

Syngonanthus caulencens (Poir.) Ruhl. = S. caulescens (Poir.) 
Ruhl. 

Syngonanthus cowanii Moldenke = S. cowani Moldenke 

Syngonanthus fischerianus var. hatschbachii Moldenke = S. fisch- 
erianus (Bong.) Ruhl. 

Syngonanthus froesii Moldenke = S. bisumbellatus var. froesii 
(Moldenke) Moldenke 

Syngonanthus glandulosa Herzog = S. helminthorrhizus var. glandu- 
losus Moldenks 

Syngonanthus glandulosus Herzog = S. helminthorrhizus var. glan- 
dulosus Moldenke 


Syng onanthus gracilis var. glabriusculis Ruhl. = S. gracilis var. 


glabriusculus Ruhl. 
Syngonanthus nitens Ruhl. = S. nitens (Bong.) Ruhl. 


Syngonanthus oblongus f. abbreviata Herzog = S. glandulosus Glea- 


gon 
Syngonanthus oblongus f. abbreviatus Herzog = S. glandulosus 
Gleason 


Syngonanthus oblongus f. brevipes Herzog = S. oblongus var. 


aequinoctialis Ruhl. 
S onanthus vernonioides Kunth = Ss. xeranthemoides var. vernoni- 
oides ( 


Kunth) Moldenke 

Syngonanthus vernonioides (Kunth) Ruhl. = S. xeranthemoides var. 
vernonioides (Kunth) Moldenke 

Syngonanthus vernonioides var. confusa (Korn.) Ruhl. = S. xeran- 
themoides var. confusus (Korn.) Moldenke 

Syngonanthus vernonioides var. confusus (Kérn.) Ruhl. = S. xeran- 
themoides var. confusus (Korn.) Moldenke 

Syngonanthus vernonioides var. melanolepis Alv. Silv. = S. xeran- 
themoides var. melanolepis (Alv. Silv.) Moldenke 

Syngonanthus vernonioides var. minor (Kunth) Ruhl. = S. xeranth- 
emoides var. minor (Kunth) Moldenke es 

Syngonanthus widgrenianus var. puberifolia Ruhl. = S. widgrenia- 
nus var. puberulifolius Ruhl. 4 

Tamonea scabra Cham, & Schlecht. = Ghinia curassavica (L.) Oken — 
this is the corrected entry 

Tamonea scabra var. minor Cham. & Schlecht. = Ghinia curassavica 
(L.) Oken — this is the corrected entry 

Tectona grandis var. glabrifolia Moldenke = Te grandis L. f. 

Tectona philippensis Lépez—Palacios = T. philippinensis Benth. 

Thelxinos Ruhl. = aepalanthus Mart. 

Trichocephalus curvifolius Mart. = Leiothrix curvifolia (Bong .) 
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Ruhl. 

Valerianodes dichotoma 0. Ktze. = Stachytarpheta dichotoma (Ruiz 
& Pav.) Vahl 

Valerianodes jamaicense Medic, = Stachytarpheta jamaicensis (L.) 
Vahl 

Valerianodes mutabilis 0. Ktze. = Stachytarpheta mutabilis (Jacq.) 
Vahl 

Valerianodes mutabilis f. zuccagnii (Roem. & Schult.) Voss = 
Stachytarpheta mutabilis var. violacea Moldenke 

Valerianodes mutabilis f. zuccagnii Voss = Stachytarpheta mutabil- 
is var. violacea Moldenke 

Valerianodes orubica 0. Ktze. = Stachytarpheta orubica (L.) Vahl 


Verbena americana altiss. spica multipl. urticaefol. angustis, 
fl. caeruleis Herm. = V. hastata f. caerulea Moldenke 

Verbena americana annua, folio Ocymi | Ocymi P. Herm. = Bouchea prismatica 
(L.) Kuntze 

Verbena americana, spici multiplici, foliis urticae angustissimis, 
floribus caeruleis Tourn. = V. hastata f. caerulea Moldenke 

Verbena aubleti Woodrow = V. canadensis (L.) Britton 

Verbena aubletia f. drummondii Voss = V. canadensis (L.) Britton 

Verbena aubletia var. drummondii Hort. = V. canadensis (L.) Brit- 





ton 

Verbena aubletia f. lambertii (Sims) Voss = V. canadensis (L.) 
Britton 

Verbena aubletia f. lambertii rosea Don = V. canadensis (L.) Brit- 
ton 

Verbena aubletia compacta grandiflora Fogg = V. canadensis (L.) 
Britton 


Verbena berteriana Moldenke & Neff = V. berterii (Meisn.) Schau. 
Verbena bipinnalefida Nutt. = V. bipinnatifida Nutt. 
Verbena bonariensis f. gracilis Cham. = V. intermedia Gill. & 


Hook. 
Verbena bonariensis f. gracilis (Cham.) Voss = V. intermedia Gill. 
& Hook. 


Verbena bonariensis f. venosa Gill. & Hook, = Ve rigida Spreng. 

Verbena bonariensis f. venosa (Gill. & Hook.) Voss = V. rigida 
Spreng. 

Verbena canadensis (L.) Britton & Rose = V. canadensis (L.) Britton 


Verbena chamaedryfolia f. grandiflora Hort. = V. peruviana (L.) 





~~ Britton 

Verbena chamaedryfolia f. latifolia Hort. = V. peruviana (L.) Brit- 
ton 

Verbena chamae olia f. melindres splendens Hort. = Vo peruviana 
(L.) Britton 

Verbena chamaedryfolia f. melindrodes Cham. = V. peruviana (L.) 
Britton 


Verbena chamaedryfolia f. melindrodes (Cham.) Voss = V. peruviana 
L.) Britton 
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Verbena chamasedrufolia Robledo = V. peruviana (L.) Britton 

Verbena curassauica L. = Ghinia curassavica (L.) Oken 

Verbena curassavica L. = Ghinia curassavica (L.) Oken -—- this is 
the corrected entry 

Verbena diandra calicibus subrotundis erectiusculis seminibus 
echinatis L. = Priva lappulacea (L.) Pers. 

Verbena diandra, spicis longissimis | as carnosis subnudisL. = Stachy- 
”_tarpheta pheta jama aca Le 

Verbena diandra, spicis ovatis, ere lanceolatis serratis, 
caule fruticoso, &c. L. = Phyla stoechadifolia (L.) Small 

Verbena erecta divisa, spicis e divaricationibus supremis assur- 
gentibus Sloane = Bouchea prismatica (L.) Kuntze 

Verbena erinodes Lam. = V. laciniata Gi) Briq. 

Verbena erinodes f. sabini Sweet = V. laciniata var. contracta 
(Lindl.) Moldenke 

Verbena erinodes f. sabini (Sweet) Voss = V. laciniata var. con- 
tracta ta (Lindl.) Moldenke 

Verbena fficinalis L. = V. officinalis L. 

Verbena foemina & Sinapi Trag. = Sisymbrium officinale L., Bras- 
sicaceae 

Verbena foliis cordato-ovatis, floribus spicatis, calicibus in- 
flatis, seminibus echinatis Sloane = Priva lappulacea (L.) 
Pers. 


ee 


tarpheta jamaicensis (L.) Vahl -—- this is the corrected 


entry 


eee ee ee ee 


tarpheta jamaicensis (L.) Vahl — this is the corrected en- 


Verbena folio subrotundo, serrato, flore coeruleo Sioane = 
Stachytarpheta jamaicensis (L.) Vahl 

Verbena hirsuta, foliis ovato-acuminatis atque serratis, spicis 
tenuissimis plurim is, caliculis subadnatis Sloane = V. 
scabra Vahl 

Verbena hyb hybrida Vossler = xV. hybrida Voss 

Verbena hybrida var. auriculaeflora Hort. = xVe hybrida Voss 

Verbena hybrida auriculaeflora Voss = xVe hybrida Voss 

Verbena hybrida auriculaeflora f. carminea Voss = xVe hybrida Voss 

Verbena hybrida auriculaeflora f. cinnabarina Voxx = xV. hybrica 
Voss 

Verbena hybrida auriculaeflora f, coccinea Voss = xV. hybrida Voss 

Verbena hybrida auriculaeflora f. coerulea Voss = xV. hybrida Voss 

Verbena hybrida auriculaeflora f. ndgroviolacea Voss = xV. hybrida 
Voss 

Verbena hybrida auriculaeflora f. oculata Voss = xV. hybrida Voss 

Verbena hybrida auriculaeflora f. stellata carminea Hort. = xV. 
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rida Voss 
Verbena hybrida auriculaeflora f, stellata violacea Voss = xVe 
hybrida Voss 


Verbena hybr-: hybrida auriculaeflora f. violacea Voss = xV. hybrida Voss 
Verbena hybri rida oculata Hort. = xV. rs hybrida Voss 
Verbena hybrida striata Voss = xVe r, hybrida Voss 
Verbena hybrida unicolor unicolor Voss = xV. hybrida Voss 


Verbena hybrida unicolor unicolor ive atropurpurea Voss = xV. hybrida Voss 


Verbena hybrida da unicolor 18 atrosanguinea Voss = xv. bybrida Vosu 
Verbena hybrida unicolor f. atroviolacea Voss = xV.  hybrida Voss 


Verbena hybrida unicolor f. candidissima Voss = xV. hybrida Voss 

Verbena hybrida unicolor f. coccinea Voss = xV. hybrida Voss 

Verbena hybrida unicolor f. coerulea Voss = xv. hybrida Voss 

Verbena hybrida unicolor f. compacta Voss = xVe hybrida Voss 

Verbena hybrida unicolor f. cupreata Voss = xV. hybrida Voss 

Verbena rida unicolor f. erecta Voss = xV. hybrida Voss 

Verbena rida unicolor f. foliis aureis Voss = xv. rida Voss 

Verbena iamaicensis L. = Stachytarpheta seasicntainatte) Vahl 

Verbena indica Bontii P. Hermann = Stachytarpheta jamaicensis 
(L.) Vahl 

Verbena indica spicata, foliis obtusis P. Hermann = Stac rpheta 
jamaicensis (L.) Vahl 

Verbena lobelioides Grah. = Pitraea cuneato-ovata (Cav.) Caro — 
this is the corrected entry 

Verbena lobelioides Hort. = Pitraea cuneato-ovata (Cav.) Caro — 
this is the corrected entry 

Verbena microcephala Lépez-Palacios = Lantana trifolia f. hir- 
suta Moldenke 

Verbena multifida f. contracta Lindl. = V. laciniata var. con- 
tracta (Lindl.) Moldenke se 








curassavica (L.) Oken -- this is the corrected entry _ 
Verbena nodiflora curassavica foliis menthae Moris. = Ghinia 
curassavica (L.) Oken — this is the corrected entry 
Verbena nodifiora repens foliis ob-ovatis superne crenatis, 
longis solitariis, floribus 3 conglobatis batis Sloane = 
la nodiflora (L.) Greene 
Verbena obletia Retz. = V. canadensis (L.) Britton 
Verbena orchiodes Walp. = = Pitraea cuneato-ovata (Cav.) Caro 
Verbena orchioides Hort. = Pitraea cuneato-ovata (Cav.) Caro — 
this is the corrected entry 
Verbena orchioides Walp. = Pitraea cuneato-ovata (Cav.) Caro -—- 
this is the corrected entry 
Verbena phlogiflora x chamaedryfolia Voss = xV. corrupta Moldenke 
Verbena phiogs fore iflora f. vulgaris Schau. = V. phlogiflora Cham. 


Verbena baa ens ramosa, foliis major spicis aE Sante 
~—~Tateralibus Sloane = taclgtarpheta ta Se Se 
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Verbena scordiodes Cham. = V. platensis Spreng. 

Verbena scutellariae sive cassidae folio, &. Pluk. = Bouchea 
" prismatica (L.) Kuntze 

Verbena sinensis Lour. = Phyla nodiflora (L.) Greene 

Verbena staechadifolia L. = Phyla stoechadifolia (L. ) Small 
pedunculis longis solitariis, jtoriis conglobatis Sloane = 
Phyla stoechadifolia (L.) Smal 

Verbena tenera x incisa Voss = V. ae var. maonetti Regel 

Verbena tenera f. maonetti Voss = V. tenera var. maonetti Regel 

Verbena tetrandra, spicis capitato-conicis, foliis serratis, 
caule repenti L. = Phyla nodiflora (L.) Greene 

Verbena tetrandra spicis filiformibus paniculatis, foliis indivi- 
7) sins &c. L. = V. urticifolia L. 

Verbena - teucriodes Gill. & Hook. = V. platensis Spreng. 

Verbena teucriodes x phlogiflora Voss = xV V. hybrida Voss 

Verbena teucriodes f. iveriana Bosse = V. platensis f. iveriana 
(Bosse) Moldenke 

Verbena tuberosa R. Graham = Pitraea cuneato-ovata (Cav.) Caro — 
this is the corrected entry 

Verbena urticifol. L. = V. urticifolia L. 

Verbena vulgaris f aris folio variegato Breyn. = V. officinalis L. 

Veronicae similis fruticosa curassavica Herm. = Ghinia curassay- 
ica (L L.) Oken — this is the corrected entry 

Vervena na capitate Forsk. = Phyla nodiflora (L.) Greene 

Viburnum americanum spinosum, &. Pluk. = Lantana camara var. 
~~ aculeata (L.) Moldenke 

Vitax parvifl parviflora Juss. = Vitex parviflora A. L. Juss. 

Vitex bracteata Miq. = V. pinnata L. 

Vitex callothyrsa Lépez-Palacios = V. calothyrsa Sandw. 

Vitex foliis digitatis serratis spicis verticillatis L. = V. 
~~ agnus-castus L. 

Vitex maxima indica, fructu carnoso, floribus majoribus & 
~~ densioribus Breyn. = m. = V. pinnat pinnata Le 

Vitex micranthus ers = Vw '. micrantha Giirke 

Vitex negundo Ha Hausskn,. = Vv. agnus—castus L. 

Vitex negundu L. = V. negundo L, 

Vitex routundifolia L. = V. trifolia var. simplicifolia Cham. 

Vitex tarum% Cham. = V. megapotamica ae Moldenke 

Vitex trifolia indica, odora, hortensis, floribus caeruleis race- 
mosis P. Hermann = V. trifolia L. 








a Ce 


Vitex trifolia ma major Rauwolf = V. ne negundo L. 
Vitis sexdentata Wall. = Caryopteris grata Benth. 
Volkameria fr fragrans Hort. = Clerodendrum philippinum Schau. 


BOOK REVIEWS 
Alma L. Moldenke 


"THE YEAR OF THE BUITERFLY" by George Ordish, xii & 147 pp., il-. 
ee Charles Scribner's Sons, New York, N. Y. 10017. 1975. 
095. 


The economic entomologist-author has written a scientifically 
intriguing migratory travelogue of two monarch butterflies which 
is interesting to naturalists of all ages. The work is enhanced 
by the attractive black/white drawings by Thomas O’Donohue. The 
front and back cover dated itineraries prove very useful. 

"The monarch butterflies make a fantastically complicated 
journey, overcoming difficulties all the way along. Their 
progress is reminiscent of John Bunyan's great book, and conse~ 
quently the protagonists, needing a steadfastness equal to 
Christian's, have been named after characters in 'The Pilgrim's 
Progress' — Pliable [female] and Timorous [male])." They start 
out newly hatched and feeding on milkweed leaves near a gas 
station in Glens Falls, New York, on September 12th and September 
16th respectively and end up at Lake Champayan, Mexico on Decem- 
ber 18th and December th respectively, having journeyed by wu 
different eastern routes. 

Readers of this book are made to feel like privileged intimate 
observers and interpreters en route. "The public monuments to the 
monarchs! beauty are the butterfly trees of such places as 
Pacific Grove, California, and Lighthouse Point, Florida.....The 
monarch's true momument is the beautiful American countryside 
with its trees, flowers, and grasses that their lives and appe- 
tites have saved from submersion in a choking sea of green, 
poisonous milkweed." This is perhaps an overstatement, 

References, selected bibliography, index and glossary are all 
helpful adjuncts. 

I do not feel at ease with the author's treatment of anthropo- 
morphism more semantically than ideologically. 


"RHODODENDRONS: A Selected, Annotated Bibliography" canpiled by 
Diane Schwartz. New York Botanical Garden Library, New York, 
N. Y. 10458. 1975. $2.75 or $3.00 postpaid, paperbound. 


This is another effectively organized and evaluated effort to 
make more readily available to amateur and professional horticul- 
turists, commercial growers, etc. the range of the literature on 
rhododendrons in this famous library and elsewhere. 

It is topically arranged according to English language general 
works, chemistry, culture, pathology, physiology, morphogenesis, 
horticultural research, hybridization, plant exploration, propa- 
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gation, and taxonomy. There is a list of periodicals specializ—- 
ing in rhododendrons and also a selective worldwide list of 
sources of stock and seed. 


"THE CONCISE HERBAL ENCYCLOPEDIA" by Donald Law, 266 pp., illus., 
Saint Martin's Press, New York, N. Y. 10010. 1973. $7.95. 


If you are on a library acquisitions committee or interested 
in a present for an Aunt Mary newly interested in herbs, DON'T 
order this book sight unseen. 

Rather than bearing out the title, it is more like an incom- 
pletely indexed rough draft on herbal medicine, lore and other 
uses often interlaced with truisms with even less bearing on the 
title, such as "Honesty is like an icicle, once it melts, that's 
the end of it." This statement appears after the recipe for 
strawberry herbal wine. Unorthodox orthography often affects 
many words including scientific botanical names. Syringa vulga- 
ris "is a distant relative of the olive family" — actually it 
is a member of the olive family! The pomegranate "is one of the 
oldest plants on earth" — totally incorrect as stated! For 
control of household pests: flies "get a sundew plant in the 
house. This flower will make a meal of them". And so on. 

Common names are often equated with the wrong scientific 
ones, as, for instance, "livermrt" with Lichen. Zacchaeus 
could not have climbed the "sycamore", which the author equates 
with the English Acer pseudoplatanus, because this tree did not 
grow in biblical lands at that time. The low-branching tree in- 
volved in this biblical narrative was the sycomore or sycomore 
fig, Ficus sycomorus, whose wood was used by the ancient Egypti- 
ans in the manufacture of mummy coffins. "The true shamrock with 
which St. Patrick showed the Celtic heathen how the Holy Trinity 
could exist" has nothing to do with the "sorrel", Rumex acetosa, 
which the author suggests and illustrates. It is the totally 
unrelated "wood-sorrel", Oxalis acetosella, which is today so 
widely sold as "shamrock", although a native trefoil or clover 
(like Trifolium dubium) is more likely the plant that was avail- 
able to St. Patrick at the time. Neither can Rumex acetosa be 
in any way involved in the Welsh 7th Century "Mabinogion" 
trefoils since there is nothing trifoliate about it. And which 
one does he mean "can be used to alleviate blood pressure, cool 
the blood [whatever that means!], act against rheumatism and 
jaundice." This, however, does not impugn the value of Rumex 
acetosa agz an edible sorrel. 

The author seems to write as a practicing medical herbalist 
or naturopath with a long array of degrees and diplomas (Ph.D., 
DBM., Psy.D., Dip.D., D.Litt., M.N.TA., phil. med. D. & 2 
honorary professorships at unnamed institutions) and is ap- 
parently most influenced by the Culpeper herbal and its alliance 
with astrology. 
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“FLOWERS OF THE CANYON COUNTRY" texts by Stanley L. Welsh, color 
photography by Bill Ratcliffe, ix & 52 pp., illus., 3rd 
printing of original 1971 issue, Brigham Young University 
Press, Provo, Utah 8602. 197). $3.95 paperbound. 


In an attractive format like that of the lovely "Flowers of 
the Mountain Country" (but at right angles to it) by the same 
authors and press, one hundred different flowering plants are 
shown in intimate and beautifully clear photographs and are de- 
scribed and their uses told. These plants range in altitude 
from 3,000 to 12,000 feet and are centered around the arid Four 
Corners Region where Utah, New Mexico, Colorado and Arizona state 
lines all meet. This work is a color-arranged souvenir guide for 
a quick visit and/or happy recall. 


“UTAH PLANTS — TRACHEOPHYTA" by Stanley L. Welsh & Glen Moore, 
3rd edition, iv & 47) pp., illus., Brigham Young University 
Press, Provo, Utah 8602. 1973. $10.95 clothbound, $7.95 
paperbound. 


"This manual contains keys to approximately 2,500 species of 
indigenous, adventive and cultivated plants that occur in Utah." 
It is not intended to be exhaustive, but where selective of 
species it includes the most representative ones. Future 
editions, it is hoped, will include aj] indigenous species. The 
keys seem to be proficient for handy use in basic taxonomy 
courses and for serious high school students and interested lay- 
men. 

In reference to the Verbenaceae recorded: Verbena bracteata 
does typically have its stems prostrate, but often the distal 
end may be ascending or even erect (or even the entire plants 
erect, possibly due to vegetational crowding). V. hastata in 
its typical smooth-leaved form is probably not found in Utah; 
the form there is probably all var. scabra, the common rough- 
leaved western form of the species. Also present in the state 
are Aloysia wrightii, Phyla cuneifolia, Verbena gooddingii and 
its var. nepetifolia, V. gracilis, V. macdougalii and V. stricta. 

There are 13 definitive black/white line drawings, an illus- 
trated glossary, selected reference list, and full index. 


"HERBS FOR USE AND FOR DELIGHT: An Anthology from The Herbalist" 
edited by Daniel J. Foley, xviii & 32) pp., illus., Facsimile 
Edition for Dover Publications, Inc., New York, N. Y. 1001. 
197k. $3.50 paperbound. 


This is a book for use and delight! Each of the 61 short ar=- 
ticles is taken from the interesting and carefully composed pub= 
lication of The Herb Society of America and reproduced from is- 
sues as early as 1935 and as recent as 1971. I thought to men- 
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tion just a few favorites, but the effort just resulted in more 
and more pleasurable reading. I wonder if the renowned horti- 
culturist-editor, Foley, had to face the same difficulty in his 
initial selection after rereading all back issues. 


"FACSIMILE-ATLAS TO THE EARLY HISTORY OF CARTOGRAPHY with Repro- 
ductions of the Most Important Maps Printed in the XV and 
XVI Centuries" by A. E. Nordenskidld, translated by Johan 
Adolf Ekelof & Clements R. Markham, 11 pp. & 51 double- 
page plates, illus., Facsimile Edition for Dover Publica- 
tions, Inc., New York, N. Y. 10014. 1975. $6.95 paper- 
bound and oversize. 


Fortunately this English translation appeared about the same 
time as the original Swedish edition of 1889 similarly entitled 
"Facsimile-Atlas till kartografiens dldsta historia, inne- 
h@llande afbildningar af de vigtigaste kartor tryckta fore &r 
1600", This greater language accessibility resulted in this 
work becoming the foundation for modern historical study of car= 
tography. In 1961 a limited de luxe edition was reprinted for a 
fancy price. 

This 1973 unabridged replication offers all this same fascina- 
ting information in text and maps so reasonably priced and so 
readily available. The chapters deal with Ptolemy's atlas and 
geography in its various editions, the pseudo-editions, other an- 
cient maps, the first maps of the New World, the extended maps of 
Africa and Asia, terrestrial.globes, map-—projections up through 
Mercator's work. This book will have appeal to many kinds of 
readers and browsers. Botanists interested in the early man- 
intended and man-incidental introduction of plants will like to 
check place names and routes in this reliable source. 


"PLANTS WE EAT AND WEAR: An Illustrated Key to the Plants Upon 
Which Man Is Directly Dependent for His Food and Clothing, 
with Some Essential Facts about Each Plant" by H. E. Jaques, 
171 pp., illus., Facsimile Edition for Dover Publications, 
Inc., New York, N. Y. 10014. 1975. $2.50 paperbound. 


This is a satisfactory unabridged replication of the original 
work of 1943. The use of the key in this book was, and there- 
fore still is, overextended. Some of these Pictured-Key Nature 
Books are still viable, but they need revamping rather than just 
copying if they are to maintain a place in today's elaborate 
book market. 
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HENRY ALLAN GLEASON 
1882 — 1975 


It is with deep regret that the Editors announce to the 
readers of this journal the death, in his ninety-third year, of 
its highly respected co-founder, Dr. Henry Ailan Gleason, who 
served as one of its two co-editors from necember 1933 to May 
1951, skillfully guiding it through its initial struggles. 


In a period of time when three or more years often elapsed 
between the submission of a paper by an author and its final 
publication in one of the standard botanical journals of the day, 
it was Dr. Gleason who first conceived the idea of a botanical 
journal printed by the much more speedy offset process with the 
typescripts all prepared for photographing entirely by the indi- 
vidual authors who would be responsible for the final appearance 
of the paper. Since its inception in December 1933 PHYTOLOGIA 
has published thirty-one volumes, comprising in all 15,872 pages, 
with 1392 papers by 229 different authors -—- certainly attesting 
to the intrinsic value, practicality, and popularity of his 
original concept. 


Dr. Gleason has had a most distinguished career in the scien- 
tific field. He traveled widely and attended all of the national 
and international botanical conventions and congresses. He was 
Curator of South American Botany at the New York Botanical 
Garden for many years and then served there as Head Curator, 
Assistant Director, and even, for a short period, as Acting 
Director. It was his enthusiasm and energy which gave to the 
New York Botanical Garden its initial supremacy among North 
American institutions in the investigation and elucidation of 
the flora of the South American continent. It was primarily 
his efforts which resulted in the establishment of its present 
magnificent herbarium collection from that important area of 
the world. He himself collected extensively in what was then 
British Guiana and prepared a Flora of that country which was 
never published. He was also an eminent ecologist long before 
the days of the present popularity of that science. A member of 
many scientific organizations, not only in the United States, but 
also in many foreign lands, he was the recipient of many well- 
deserved honors. He was a prolific, very careful, and exact 
botanical investigator and author. 


The Editors have lost a valued counselor and friend. He will 
be deeply missed by his countless friends all over the world and 
by the scientific community in general. Botany and ecology have 
suffered a great loss in his passing. We extend our deepest 
sympathy to his bereaved oe hee relatives. —- The Editors. 
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RELATIONSHIPS OF HEDYOTIS FRUTICOSA L. TO 
HOUSTONIA L. AND OLDENLANDIA L. 


Edward E. Terrell 
Collaborator, Department of Botany, 
Smithsonian Institution, Washington, D.C. 20560 


Hedyotis fruticosa L. is one of three Hedyotis species 
described by Linnaeus in Flora Zeylanica (1747) and Species 
Plantarum (1753). Bremekamp (1939, 1952) established and 
Bullock (1958) concurred that Hedyotis fruticosa rather than 
Hedyotis auricularia L. is the type species because it is the 
only species fitting the generic description of Hedyotis in 
Linnaeus's Genera Plantarum (1754). 


The purposes of these notes are, first, to provide 
morphological information about the little-known type species, 
Hedyotis fruticosa, and, second, to compare it with the type 
species of the related genera Houstonia L. and Oldenlandia L. 
The following herbarium materials have been studied: (1) 
Hedyotis fruticosa from Ceylon and India, (2) all known species 
of Houstonia and Oldenlandia from the United States and Mexico, 
and most of the species occurring in the West Indies, Central 
America, and South America, (3) various species of the American 
genera Arcytophyllum and Bouvardia, and, (4) about thirty Asian 
species of Feotis and Oldenlandia. 


Hedyotis fruticosa (Figure 1) is a shrub occurring in 
Ceylon below 1000 m. elevation (cf. Trimen 1894) and in India in 
the Travancore Mountains of southern Madras State (Hooker 1880). 
A number of shrubby species of Hedyotis in Ceylon, India, China, 
and southeast Asia are obviously closely related to H. fruticosa, 
as shown by their capsule and seed morphology. These include 
H, acuminatissima Merr., H. acutangula Champ. ex Benth., H. 
cymosa Thw., and H. exserta Merr. Some other species, €.8.) 

H. hedyotidea (DC.) Merr., H. dimorpha Craib, H. scandens Roxb., 
and H. uncinella Hook. § Arn. appear transitional to or more 
like H. capitellata Wall. ex G. Don. All of these, however, may 
belong to the same species-group as H. fruticosa, although 

H. Capitellata is an extreme differing conspicuously in corolla 
structure. Still other Asian species, e.g., H. vestita R. Br. 
ex G. Don, are closely related to Exallage auricularia (L.) 
Brem. (Hedyotis auricularia L.), segregated from Hedyotis by 
Bremekamp (1952). In addition to these species-groups, there 
are a large number of unstudied Asian species of Hedyotis, 
Oldenlandia, and Anotis whose relationships remain to be 


determined. 
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It is apparent that Hedyotis fruticosa is the nucleus of 
a group of related species occurring in southern and southeastern 
Asia. Whether any related species occur in Africa or Australia 
is unknown. In examining Western Hemisphere taxa I did not find 
any species resembling the Hedyotis fruticosa group; therefore 
Hedyotis is an Asian or at least an Eastern Hemisphere genus. 
Oldenlandia is already known to have a worldwide distribution. 
As far as is known, Houstonia is an American genus. 


Relationships of Genera 


Relationships among Hedyotis, Houstonia, and Oldenlandia 
have long been controversial due to their apparently overlapping 
characteristics. A complete review of taxonomic opinion about 
the three genera is beyond the scope of the present paper. 
Botanical opinion in the United States has usually treated the 
three genera as distinct; however, in recent years some botanists 
have taken up Hedyotis sens. lat. to include all three genera, 
following the advice of Fosberg (1937, 1943, inter alia), 
Shinners (1949), and Lewis (1961). Since my revision of the 
Houstonia purpurea group (1959), I have continued to recognize 
Houstonia as Mietinet on the grounds that no firm evidence was 
ever presented to back up the merger. More recent unpublished 
studies of mine indicate that Hedyotis sens. lat. should be 
split into more than three genera. Fosberg (1943) and Lewis 
(1961, 1962), while stating that they preferred to place all 
taxa in one genus, at the same time recognized subgenera within 
Hedyotis; e.g., subg. Oldenlandia, subg. Edrisia (Houstonia), 
subg. Kadua, subg. Oceanica, and subg. Polynesiotis. Many 
botanists would consider the characteristics used to separate 
these subgenera as quite sufficient to separate genera. Modern 
floras outside the United States generally recognize Oldenlandia 
as distinct; e.g., Flora of West Tropical Africa (Hepper 1963), 
Flore du Gabon (Hallé 1966), and Flowering Plants of Jamaica 
(Adams 1972). In his monograph of Oldenlandia in Africa 
Bremekamp (1952) segregated additional genera from Oldenlandia 
SENS eae. 








Comparison of type species 


The more important characteristics of the type species 
(Hedyotis fruticosa, Houstonia caerulea, and Oldenlandia 
corynbosa) are compared in Table 1. Hedyotis fruticosa has 
thick-walled, oblong, and fully inferior capsules with the calyx 
forming a cupule around the capsule apex. The bicarpellate 
capsules dehisce septicidally (Figure 2) and sooner or later 
separate completely into two units. By the time separation is 


complete, each carpel is also split open vertically along the 
median ventral face. These carpel units with their eventually 
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conspicuous, gaping openings appear unique to the Hedyotis 
fruticosa species-group. In sharp contrast to Hedyotis, 
Oldenlandia corymbosa and Houstonia caerulea capsules are thin- 
walled, fragile, more or less subglobose, and vary from 1/4 to 
7/8 inferior. Dehiscence is primarily loculicidal, sometimes 
secondarily septicidal along the fragile septum. Seeds of the 
three genera differ in shape, size, number per capsule, and 
hilar morphology (Table 1); these characteristics will be 
elaborated in a later publication. Oldenlandia sens. str. and 
Houstonia sens. str. have different basic chromosome numbers. 
Although Lewis (1962) showed that Houstonia sens. lat. has at 
least five series of chromosome numbers, these numbers either 
differ from Oldenlandia or else those groups having the same 
number are obviously morphologically different. 


Comparison of type species of the three genera (Table 1) 
reveals important differences in fundamental characteristics of 
the fruits and seeds. This evidence alone strongly suggests 
the existence of three genera rather than one. 


Acknowledgment 


Appreciation is expressed to the curators of the Royal 
Botanic Gardens, Kew, England, for loan of specimens of 
Hedyotis fruticosa. 


References 


Adams, C. D. 1972. Flowering Plants of Jamaica. University 
of the West Indies, Mono, Jamaica. 


Bremekamp, C. E. B. 1939. Pleiocraterium genus novum 
Rubiacearum Hedyotidearum. Rec. Trav. Bot. Neerl. 36: 
438-445. 


1952. The African species of Oldenlandia L. sensu 
Hiern et K. Schumann. Verhand. Kon. Ned. Akad. Wetensch. 
Nat. 2nd ser., 48(2): 1-284. 


Bullock, A. A. 1958. Nomenclatural notes: VI. Kew Bull. 
13: 97-99. 


Fosberg, F. R. 1937. Some Rubiaceae of Southeastern Polynesia. 
Bishop Mus. Occas. Pap. 15; 245-293. 


___. 1943. The Polynesian species of Hedyotis. Bishop 
Mus. Bull. 174: 1-102. 


1975 Terrell, Relationships of Hedyotis fruticosa 21 


Hallé, N. 1966. No. 12. Rubiacees (lre partie). In: Flore 
du Gabon. A. Aubreville (director). Mus. Nat. Hist. 
Nat., Paris. 


Hepper, F. N. 1963. Hedyotideae, Rubiaceae. In: Flora of 
West Tropical Africa. 2nd ed. Vol. 2. F. N. Hepper, ed. 
Crown Agents, London. 


Hooker, J. D. 1880. The Flora of British India. Vol. 3. 
L. Reeve §& Co., London. 


Lewis, W. H. 1961. Merger of the North American Houstonia 
and Oldenlandia under Hedyotis. Rhod. 63: 216-223. 


. 1962. Phylogenetic study of Hedyotis (Rubiaceae) 
in North America. Amer. Jour. Bot. 49: 855-865. 


Shinners, L. H. 1949. Transfer of Texas species of Houstonia 
to Hedyotis (Rubiaceae). Field 4 Lab 17: 166-169. 


Terrell, E. E. 1959. A revision of the Houstonia purpurea 
group (Rubiaceae). Rhod. 61: 157-180; 188-207. 


Trimen, H. 1894. A Hand-Book to the Flora of Ceylon. Vol. 2. 
Dulau & Co., London. 


Vol. 35 NOe 6 


PHYTOL06 Ts 


22 


poom dtdo1jued 

6=X 

atsue jo xode ye 93e35und 
“uu 7° 0-£°0 


(0S +) sno1zoumu 


yTeuose.tj9} 


TePToT [Nd0T 


PeTTem- uty 
‘ asoqozTsqns 
$‘loti1ozut AT i1ed 


9}e}0IqQNS 
LO WLOFTOUUNF- 3104S 


SaulAD 
POLOMOTF p-T ‘ALETTTXe 


qioy MOT 
BsoquAIOD eTpueTUePTO 


POTION YON ULd}SeO 
g=x 

AYTACD BBICT 

“uu 2°0-7°0 

O¢-ST “BD 


asoqoTs 


TEPTOTINDOT 


PeTTeM-uTyy 

‘pouo}1eTF 

10 asoqgoTsqns 
¢$zotiezut AT 41ed 


WIOFLOATES 


S[Teotped *[1xe 
IO “W192 OoJedUOCTS 
Uo ATeTTTOs “STZ 


qioy MOT 


RoTN1oed PBTUOISNO}] 


etpuyl ‘uoTée) 

uMOU, OU 

ade} TPIJUSA UO OSPTI MOT 
“ul 6°0-9°0 

TeroAes 


posutM IO UTY} SUTSIeU 
yqt™ ‘zeT}F fB8uoTqGO 10 TeAO 


aoe} uUeTpoU 
uo 31tTds awodeq 
sjodies ‘Teptotqdas 


aye tTndns 
xATed {potJI1ap[os 
*SuoTgo {1OTIaFUT 


wLOFTOUUNF 


poiomoT Fj - AUP 
*WIOFTQUALIOD ‘ TPUTULIO} 


qniys 


BSODTINIF STIOAPoH 


BIpue[UspTOQ pue ‘eTuoysnoY ‘ST OXpay] FO satdeds adkj Fo uosta«eduoy 


uoTINqTI3STG 
‘ou “worY) 
unTTY 
1a oureTp 


atnsdes/* ou 


odeys :spaas 
(Arewt.d) 

gous ds TYAq 

atnsdey 

PT TO10) 

QDUdDSOIOT JU] 

3TqeH 


“T ST9eL 


1975 Terrell, Relationships of Hedyotis fruticosa 423 





Figure 1. Hedyotis fruticosa from Ceylon in Herbarium 
Benthamianum Ky. 
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Figure 2. Capsules of Hedyotis fruticosa, showing septicidal 
dehiscence and cupulate calyces (scale above in mm.). 





NEW COMBINATIONS IN HOUSTONIA (RUBIACEAE) 


Edward E. Terrell 
Collaborator, Department of Botany 
Smithsonian Institution, Washington, D.C. 20560 


Two United States species presently under Hedyotis are here 
transferred to Houstonia. Some of the evidence for separation 
of Hedyotis, Houstonia, and Oldenlandia is presented in the 
paper immediately preceding this one. 


HOUSTONIA CORRELLII (W. H. Lewis) E. E. Terrell, comb. nov. 
Hedyotis correllii W. H. Lewis, Brittonia 24: 395. 1972. 


This species was described from sandy soil among mesquite, 
5.5 mi. northeast of San Ygnacio on road to Aquilares, Zapata 
County, Texas, 16 March 1966, D. S. Correll 32250 (holotype MO; 
isotype LL). This locality is in the Rio Grande Plains south 
of Laredo, Texas, and apparently the species has not yet been 
collected elsewhere. The closest relative of Houstonia 
correllii is H. humifusa (A. Gray) A. Gray (Hedyotis humifusa 
A. Gray), as noted by Lewis and as I concluded independently 
(cf. Lewis 1972, p. 397) in 1970 after examining a sheet of the 
collection on loan to the U.S. National Herbarium. Houstonia 
correllii and H. humifusa are among several species in northern 
Mexico and southwestern United States belonging to the H. rubra 
Cav. species-group. BS 


HOUSTONIA MICRANTHA (Shinners) E. E. Terrell, comb. nov. 
(non Houstonia australis I. M. Johnston (1922). 
Hedyotis crassifolia Raf. var. micrantha Shinners, Field and 
Mab’rs: 100. 1950. 
Hedyotis australis W. H. Lewis and D. M. Moore, Southwest. 
Nat. 3: 208. 1959. (non Hedyotis micrantha Hochst. ex 
Hrerm (1877) . 


This taxon was described by Shinners as a variety of 
Hedyotis crassifolia Raf. (Houstonia pusilla Schoepf) and was 
raised to species rank by Lewis and Moore. Lingering doubts 
whether it is a good species are mostly dispelled by the 
comments of Lewis and Moore and by Chambers (1963) that 
(1) Houstonia pusilla is diploid, H. micrantha tetraploid, 
(2) there are five character differences to separate them, 
(3) breeding patterns maintain them as separate populations. 
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According to Lewis (1968) this species is known from 
Georgia, Mississippi, Arkansas, Louisiana, Texas, and Oklahoma. 
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NISSOLIA CHIAPENSIS, A NEW SPECIES OF LEGUMINOSAE FROM MEXICO 
Velva KE. Rudd 


Among the vast amount of material collected in Chiapas, México 
by Dennis Ek. Breedlove is an interesting new species of Nissolia. 
It exhibits characters of several known species but differs in some 
degree from each. In aspect as to leaves and inflorescences it sug- 
gests N. microptera Poir.( previously known as N. hirsuta DC.; see 
Phytologia 20: 324. 1970) and some specimens of N. fruticosa Jacq. 
var. fruticosa, but the flowers are larger and the calyx teeth long- 
er than in either. The presence of glandular—based setae on the ca- 
lyx and fruit is as in N. platycarpa Benth.but the two species dif- 
fer in other characters of the inflorescence and leaflets. Hitherto, 
only N. fruticosa var. fruticosa has been known from Chiapas. 


Following is a description of the new species and a key to the 
taxa of Nissolia revised somewhat from my earlier treatment of the 
genus (Contr. U. S. Nat. Herb. 32: 173-206. 1956). 


NISSOLIA CHIAPKNSIS kudd, sp. nov. 


Herba, suffruticosa volubilis, caulibus inflorescentiisque ali- 
quantum setiferis glandulosis; foliis 5-foliolatis; foliolatiis ova- 
tis ellipticisve, 2-6 cm. longis, 1-2.5 cm. latis, pubescentibus; 
floribus circa 10 mm. longis, fere sessilibus, in capitulum globo- 
sum axillare aggregatis; calyce 5-6 mm. long, puberulento atque se 
toso, dentibus filiformibus; fructu articulato, puberulento atque 
setoso, articulo apicali alato. 


Herbaceous or suffrutescent vine; stems patent-pubescent and 
also beset with glandular-based setae; stipules deltoid-attenuate, 
10 mm. long, 2 mm. wide at the base, puberulent; leaves 5-foliol- 
ate, the axis 3-5 cm. long, puberulent, including petiole 2-3.5 cm. 
long; leaflets ovate to elliptic, 2-6 cm. long, 1-2.5 cm. wide, 
acute, mucronulate, the base rounded to acute, the upper surface 
moderately pubescent with crispate hairs, the lower surface dense- 
ly pubescent with crispate or lax hairs, the secondary veins a- 
bout 5 pair, moderately conspicuous; inflorescences axillary, cap- 
itate-fasciculate, about 10-20-flowered, the pedicels 1 mm. long 
or less; bracts and bracteoles linear-deltoid, 2-5 mm. long, O.5mm. 
wide, ciliate and patent-pubescent, caducous; flowers about 10 mm, 
long; calyx 5-6 mm. long, puberulent and setose, the tube 2-2.5 mm. 
long, 2 mm. in diameter, the teeth 3-4 mm. long, filiform but not 
setaceous, puberulent; petals yellow, the vexillum puberulent on 
the outer face; young fruit puberulent and setose, the terminal 
wing as long or longer than the basal, 2- or 4-articulate fertile 
portion, the stipe about 3 mm. long; mature fruit not seen, 
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Type: D. &. Breedlove 20391, México, Chiapas, 5 km. east of 
Berriozabal along hwy. 190, gentle slope with tropical deciduous 
forest, elev. 800 m., "vine in trees", 11 October 1971 (holotype DS; 
isotype SFV ). 


Key to taxa of Nissolia 


Terminal article of fruit scarcely larger than the fertile articles; 
stems prostrate; leaflets usually conduplicate when dry (South- 
ern Arizona; México: Sonora and Chihuahua southward to Jalisco 
and Hidalgo) 1. N. wislizenii (A. Gray) A. Gray 


Terminal article of fruit expanded, alate, conspicuously longer and 
wider than the fertile articles; stems chiefly climbing; leaf- 
lets usually drying or wilting without folding, the axis essen- 
tially straight. 


Stipe of fruit usually shorter than the calyx, about 1-2 (-4) mn. 
long; flowers 4-20 mm. long. 


Calyx teeth setaceous, 3-4 mm. long, terminating in glandular 
setae 1-2 mm. long (Iéxico: Baja California Sur) 
2. N. setosa T. S. Brandegee 


Calyx teeth not setaceous or the setae less than 1 mm. long. 


Fruit and usually the calyx tube beset with numerous glandular 
setae. 


Stems commonly white-pubescent with moderate or no develop- 
ment of glandular setae; inflorescences fasciculate; 
flowers 10-12 mm. long. 


Leaflets elliptic to orbicular, about as wide as long, 
0.5-4.5 cm. long, 0 .4-4 cm. wide, the secondary veins 
usually inconspicuous; inflorescences 1-8-flowered, 
the pedicels 5-12 mm. long; flowers (8-) 10-12 mn. 
long; calyx 6-7 mm. long, the tube 2-3 mm. long and 
2-4 mm. in diameter, the teeth 2-4 mm. long (\éxico: 
Sonora, Sinaloa, Tamaulipas, southward to Puebla) 


3. N. platycarpa Benth. 


Leatlets ovate to elliptic, the length about twice the 
width, 2-6 cm. long, 1-2.5 cm. wide, the secondary 
veins moderately conspicuous on the lower surface; 
inflorescences about 10-2O0flowered, the pedicels 1 mm, 
long or less; flowers about 10 mm. long; calyx 5-6 mm. 
long, the tube 2-2.5 mm. long, 2 mm. in diameter, the 
teeth 4-4 mm. long (léxico: Chiapas) 


4. N. chiapensis kudd 
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Stems conspicuously glandular-setose, otherwise glabrous; 
inflorescences elongated, racemose or paniculate; 
flowers 12-15 mm. long (México: México, Guerrero) 

5. N. hintonii Sandw. 


Fruit glabrous or pubescent but lacking glandular setae; 
calyx usually without setae. 


Flowers 14-20 mm. long; calyx 6.5-10 mn. long, the tube 
4.5-6 mm. long, 4-5 mm. in diameter; leaves 5- or 7- 
foliolate (Southwestern Texas; México: Coahuila, Nuevo 
Leén) 6. N. platycalyx S. Wats. 


Flowers 4-13 mm. long; calyx 2-7 mm. long, the tube 2-4 mm. 
long, 1.5-4 mm. in diameter; leaves 5-foliolate. 


Stipules about 7-10 mm. long, 1.5-3 mm. wide at the base, 
usually tomentulose below (México: Jalisco, Querétero, 
México, Michoacdn, Guerrero) 

7. N. laxior (Kobins.) Kose 


Stipules about 3-5 mm. long, 1 mm. wide at the base or 
less, subglabrous to moderately pubescent below. 


Calyx with tube 2.5-4 mm. long, 2-4 mm. in diameter, the 
teeth 1-4 mm. long. 


Fedicels, calyx, leaflets, and rachis of leaf glabrous 
or but sparingly pubescent exclusive of glandular 
setae; leaflets thin, mostly membranous. 


Calyx 5-7 mm. long, the tube (2-) 3-4 mm. long, 2-3 
mm. in diameter, the teeth 2-4 mm. long; flowers 
(S-) 10-12 mm. long; inflorescences fasciculate, 
about 1-8-flowered, the pedicels 6-10 mm. long; 
leatlets elliptic to subrhombic, 0.5-%.5 cm. 
long, U0.5-2.5 cm. wide (Southern Arizona; '.éxi- 
co: Sonora, Sinaloa, Chihuahua) 

8. N. schottii (Torr.) A. Gray 


Calyx 4-5 mm. long, the tube about 3 mm. long, 3-4 
mm. in diameter, the teeth 1-2 mm. long; flowers 
11-13 mm. long; inflorescences fasciculate or 
racemose, 1-18-flowered, the pedicels 6-13 mm. 
long; leaflets elliptic to suborbicular, 1-5 cm. 
long, 0.6-%3.5 cm. wide (México: Guerrero, Fue- 
bla) 9. N. montana hose 
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Pedicels, calyx, leaflets, and rachis of leaf pubes-— 
cent; leaflets mostly thickened, often pubescent, 
especially along the margins and veins (Léxico: 
Chihuahua, Coahuila, Zacatecas, Jalisco, querét- 
ero, “orelos, Guerrero) 10. N. pringlei nose 


Calyx with tube 1-2 mm. long, 1.5 mm. in diameter 
and teeth 0.5-1.5 (-2) mm. long. 


Flowers 7-10 mm. long; calyx 3.5-5 mm. long, glab- 
rous or nearly so, the tube 2 mm. long, the 
teeth 1-1.5 mm. long; fruit essentially glab- 
rous; leaflets glabrous to subglabrous (Méxi- 
co: Guerrero) 11. N. leiogyne Sandw. 


Flowers 4-7.5 mm. long; calyx 2-2.5 mm. long, the 
tube 1.5 mm. long, the teeth 0.5-1.5 mm. long; 
leaflets, calyx, and fruit pubescent to sub-— 
glabrous (Néxico: Sonora and Chihuahua south to 
Oaxaca) 12. N. microptera Poir. 


Stipe of fruit longer than the calyx, about 3-6 mm. long; flowers 
5-10 mm. long. 


Flowers 5-8 mm. long; calyx teeth about 0.5 mm. long or less 
(México: Sinaloa, San Luis Potosf{, Veracruz, south to Chiapas 
and Yucatén; Guatemala; 41 Salvador; Honduras; Costa Kica; 
Colombia; Venezuela) 13a. N. fruticosa Jacq. var. fruticosa 


Flowers 8-10 mm. long; calyx teeth 0.5-1 mm. long (Guatemala; #1 
Salvador; scuador; Feru; Bolivia; Paraguay; Argentina) 
13b. \. fruticosa var. guatemalensis (Kose) kudd 


SUPPLEMENTARY STUDIES IN AESCHYNOMENE III: 


SERIES SCOPARIAE IN MEXICO AND CENTRAL AMERICA 
Velva E. Rudd 


Specimens of a plant collection made in Oaxaca, México by C. D. 
Mell more than 40 years ago have remained in one herbarium unidenti- 
fied and in another tentatively labelled as "Qrmocarpum." On the 
basis of general appearance, especially of the fruits, the reference 
to Ormocarpum seems apt, but consideration of the geographic range 
makes it suspect, since Ormocarpum P. Beauv. is a genus of the Old 
World, native chiefly to Africa and southern Asia. Re-examination of 
the material, Mell 2272, indicates that it represents a new species 
of Aeschynomene referable to my series Scopariae (Contr. U. S. Nat. 
Herb. 32: 14, 19, 100. 1955) of subgenus Ochopodium (Vog.) Léonard 
(Bull. Jard. Bot. Bruxelles 24: 84. 1954). : 


Following is a revised key to the ScOpariae of México and Cen- 
tral America, a list of synonyms of Aeschynomene amorphoides inclu- 
ding names apparently not previously recorded, and a description of 
the new species of Aeschynomene. 


Key to species of Aeschynomene (series Scopariae) 


in México and Central America 


Flowers 4-7 (-8) mm. long, chiefly in many-flowered, terminal pani- 
cles; calyx 2-3 mm. long; vexillar petal glabrous. 


Leaves about 40-80-foliolate; leaflets consistently narrow, oblong, 
about 5-17 mm. long, 2-3.5 mm. wide (México: Sinaloa, Nayarit, 
Colima, Jalisco) 1. Ae. amorphoides (S. Wats.) Rose ex Kobins. 


Leaves 5-20-foliolate; leaflets variable in size and shape, subel- 
liptic to rhombic, ovate, or oblong, 5-40 mm. long, 2-28 mn. 
wide (México: México, Michoacd4n, Guerrero) 

2. Ae. paucifoliolata Micheli 


Flowers 5-15 mm. long, chiefly in few-flowered, axillary racemes, 
sometimes in terminal panicles; calyx (2-) 4-8 mn. long; vexil- 
lar petal glabrous or pubescent. 
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Vexillar petal glabrous. 


Leaves 7-13-foliolate; leaflets elliptic to oblong or slightly 
obovate, 10-25 mm. long, 4-15 mm. wide; flowers 8-10 mn. 
long; calyx 3-4 mm. long; fruit with stipe about 5-6 mn. 
long, subglabrous, the articles about 15 mm. long, 7 mn. 
wide, glabrous except for a few hairs along the margin, the- 
venation reticulate (México: Guerrero) 3. Ae. palmeri Kose 


Leaves 11-25-foliolate; leaflets elliptic to elliptic-oblong, 
2-5.5 mm. long, 1-2.5 mm. wide; flowers about 15 mm. long; 
calyx 7 mm. long; fruit with stipe about 3-5 mm. long, pub- 
escent with glandular hairs, the articles about 10-15 mm, 
long, 7 mm. wide, moderately setose, otherwise glabrous, 
the longitudinal veins prominent (México: Oaxaca) 


4, Ae. ormocarpoides Rudd 


Vexillar petal pubescent on the outer face. 
rruit with stipe 1-3 mm. long. 


Leaves 8-14-foliolate; leaflets elliptic-oblong to obovate, 
subsericeous; flowers (7-) 8-10 mm. long; calyx (3-) 4-5 
mm. long (iéxico: baja California Sur) 
5. Ae. vigil TI. S. Brandegee 


Leaves 7-12-foliolate; leaflets oblong to subelliptic, sub- 
glabrous; flowers 8-9 mm. long; calyx 5-6 mm. long (Néxi- 
co: Sinaloa) 6. Ae. rosei Morton 


Fruit with stipe 4-15 mm. long. 


Articles of fruit appressed-pubescent to glabrous at maturity; 
flowers 8-10 mm. long. 


Stipe of fruit 8-12 mm. long. 


Leaves 5-6-foliolate; leaflets obovate to elliptic, 4-20 
mm. long, 3-17 mm. wide; fruit l-3-articulate with 
stipe glandular-hispid, 10-12 mm. long; flowers 8-10 
mm. long; calyx 3-4 mm. long (\iéxico: Guerrero) 

7. Ae. hintonii Sandw. 


Leaves 12-16-foliolate; leaflets elliptic-oblong, 5-15 mm. 
long, 4-8 mm, wide, the terminal usually obovate-cun- 
eate; fruit 5-6-articulate with stipe moderately ap- 
pressed-pubescent and hispidulous, 8-10 mm. long; 
flowers 10 mm. long; calyx 4.5 mm. long (México: Guer- 
rero) 8. Ae. langlassei Micheli ex kudd 
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Stipe of fruit 5-7 mm. long. 


Fruit with articles 6-7 mm. long and wide; calyx 3-4 mm. 
long; leaves 12-16-foliolate; leaflets orbicular to 
oblong, 10-15 mm. long, 4-10 mm. wide (México: Sina- 
loa, Nayarit) 9. Ae. simulans Kose 

Fruit with articles 12-15 mm. long, 7-8 mm. wide; calyx 
3.5-5 mm. long; leaves 8-18-foliolate; leaflets el- 
liptic to oblong, 10-355 mm. long, 5-12 mm. wide 
(Guatemala; #1 Salvador; Honduras; Nicaragua ) 

10. Ae. nicaraguensis (Oerst.) Standl. 


Articles of fruit crisp—pubescent; flowers 5-15 mm. long. 
Stipe of fruit 5-7 mm. long; flowers 5-10 mm. long. 


Flowers 8-10 mm. long; calyx 3-4 mm. long; leaves 15-40- 
foliolate; leaflets about 4-10 mm. long, 2-5 mm. wide 
(iuéxico: Jalisco, México, Colima) 

lla. Ae. petraea Kobins. var. petraea 


Flowers 5-8 mm. long; calyx 2-3 mm. long; leaves 6-24- 
foliolate; leaflets about 5-15 mm. long, 3-8 mm. wide 
(México: Morelos, Michoacén, Guerrero) 

llb. Ae. petraea var. madrensis (Micheli) kudd 


Stipe of fruit 8-15 mm. long; flowers (8-) 10-15 mm. long; 
leaves 12-40-foliolate; leaflets mostly 10-25 mm. long, 
4-10 mm. wide (México: Sinaloa, Durango, Nayarit, Jalis- 
co) lle. Ae. petraea var. grandiflora ltudd 


1. AESCHYNCMENH AMCKPHOIDES (S. Wats.) kose ex kobins. Proc. Amer. 
Acad. 29: 315. 1894. 

Brya (7) amorphoides S. wats. Proc. Amer. Acad. 22: 406. 1887. 
Type: «dw. Palmer 414, México, Jalisco, Tequila, in 1886 
(holotype GH; isotypes NY, US). 

bDrepanocarpus mucronulatus Benth. ex Hemsl. Diagn. Pl. Nov. 8. 
1878. Type: T. Coulter s. n., México, Jalisco, Bolafios 
(holotype K), non Aeschynomene mucronulata Benth. 1840. 

Hedysarum arborescens Sessé & HMogifio, Fl. Mex. ed. 2. 170. 1894. 
Type: M. Sessé & J. Mocifio 2009, México, Jalisco, Santo Tomés, 
near Hostotipaquillo (holotype MA). 

Aeschynomene bracteolaris hiley, Kew Bull. 1923: 115. 1923. 

Type: J. Gonzdlez Ortega 586, México, Sinaloa, San Ignacio, 
#1 Coacoyal (holotype K). 

Aeschynomene guadalajarana M. K. Jones, Contr. West. Bot. 18: 46. 
1933. Type: M. &. Jones 27212, México, Jalisco, La Barranca, 
Guadalajara, Nov. 12, 1930 (holotype POM). 
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4. ABRSCHYNOMKNE ORMOCARPOIDES Rudd, sp. nov. 


Species fruticosa ex affinitate Aeschynomene petraeae HKobins. 
Ae. palmeri Hose, et specierum affinium sed articulis fructus valde 
nervatis longitudinalis adspectu illis Ormocarpo notabilis. 


Shrub; young stems longitudinally striate, sparsely pubescent 
with minute hairs and sometimes with swollen-based, glandular hairs, 
glabrescent; stipules caducous, lanceolate, acute, not produced at 
the base, 3-3.5 mm. long, 0.75 mm. wide, the margin denticulate; 
leaves 11-25-foliolate, the axis 1-45 cm. long, essentially glabrous; 
leaflets alternate or subopposite, elliptic to elliptic-oblong, 
2-5.5 mm. long, 1-2.5 mm. wide, acute or obtuse, the base rounded, 
the surfaces glabrous, minutely glandular-punctate, the margin en- 
tire or glandular-denticulate, the midvein central or nearly so, 
the secondary veins not evident; inflorescences racemose, few-flow+ 
ered, terminal or axillary, the axes somewhat glandular-setose, 
otherwise glabrous; bracts like the stipules or slightly smaller, 
caducous; bracteoles paired at base of calyx, caducous, elliptic, 
obtuse, 3-3.5 mm. long, 1-1.3 mm. wide, glabrous, the margin glan- 
dular-denticulate; flowers about 15 mm. long; calyx campanulate 
with 5 subequal lobes, or teeth, somewhat hypanthoid at the base, 
glabrous, about 7 mm. long, 3 mm. in diameter, the lobes acute, 2-3 
mm. long, the carinal lobe slightly longer than the others, the mar- 
gin entire to glandular-denticulate; stamens 10, monadelphous or 
later diadelphous 5:5; ovary about 5-ovulate, glandular-setose; 
fruit 1.5-2.5 cm. long, crenate along both margins, often with only 
one or two fertile articles, the terminal and basal articles often 
aborted; fertile articles elliptic, 10-15 mm. long, 7 mm. wide, 
moderately glandular-setose, otherwise glabrous, longitudinally 
veined, the lateral veins inconspicuous; stipe 3-5 mm. long or 
sometimes appearing longer due to abortion of the basal article, 
pubescent with swollen-based glandular hairs. 


Type: C. D. Mell 2272, México, Oaxaca, Chivela, March 17, 1934 
(holotype US no. 1642860; isotype NY). 
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TROPICAL AMERICAN PLANTS, XVIII 


Louis O. Williams 


Field Museum of Natural History 


The Guatemalan members of the tribe Senecionieae, of the 
Compositae are few, consisting of five native genera, Emilia, 
Erechtites, Psacalium, Senecio and Werneria and one, Gynura, 
which is occasionally naturalized. 


Senecio is the only genus of importance in the flora. But 
even though more than thirty species of Senecio are represented 
most of these are "hidden" in the forest so they do not appear 
to be an impressive part of the flora. In addition to the Guate— 
malan plants mentioned there are a few related plants from 
Mexico and Central America discussed in this paper. 


The field work, both in Guatemala and other Central Amer— 
ican countries, as well as the long term floristic studies, have 
been liberally funded through the years by the National Science 
Foundation. We are most appreciative of this help. 


At this writing the manuscript for the Compositae of the 
Flora of Guatemala is essentially completed. The manuscript for 
the Cucurbitaceae is being prepared by Jennie J. V. Dieterle, at 
the University of Michigan, and should be completed soon. An 
index of the entire flora, except mosses, ferns and orchids, has 
been and is being prepared by Terua P. Williams. This volume 
should be ready soon after the last page proofs of the flora are 
in hand. It is expected that the index will contain more than 
30,000 entries. 


Nn ORR RR 


8: 157.1955. Cacalia pinetorum Standl. & Steyerm. Field Mus. 
Bot. 23: 142. 1944. Illustration. 


Known only from the Guatemalan type and from Williams, 
Molina & Williams 22856, from which the illustration was 
prepared. It is closely related to the Mexican Psacalium 

ippenianum, which follows. 
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Psacalium pinetorum. A, a lower leaf, X 3/h; B, a capitulum, 
X4; C, involucre showing 5 phyllaries and a bract, X 45 
D, a floret, X 8; E, style and anthers much enlarged. 
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Psacalium pippenianum Le Wms. nom. nove Senecio tabularis 
Hemsl. Biol. Cent.-Am. Bot. 2: 248. 1881, not Senecio tabularis 
Sch.—Bip.-, 1845. Cacalia tabularis Gray, Proce Am. Acad. 19: 52. 
1883. Psacalium tabulare Rydb. Bull. Torr. Bot. Club 51: 375. 


1924; Pippen, Contr. U. S. Nat. Herb. 34: 432. 1966. 


The use of Senecio tabularis Sch.—Bip. precludes the use of 
the same epithet later by Hemsley. The plant requires a new 
name and as I find no other to apply to it that above is provided. 
The name commemorates Richard We Pippen who prepared a fine 
account of the genus. 


TF SSS NSN NS NIN 


Specimens from Guatemala and from south Mexico which have 
been determined with this name are mostly S. quezalticus. 


NT eee eee 


kermesinus ); G. berlandieri DC. 1.c. (basionym of Senecio 
berlandieri Hemsl., not S. berlandieri Sch.—Bip., and of S. 
confusus Britten); G. berlandieri var. cordifolia DC., l.c.; 

G. fragrans Hook. Bot. Mag. 76: t. 4511. 1850; Ge cumingii Benth. 
ex Oersted, Kjoeb. Vidensk. Meddel. 1852: 106. 1852; G. 

oerstedii Benth. 1.c. 107; Senecio berlandieri Hemsl. Biol. 
Cent.—Am. Bot. 2: 236. 1881, not Sch.-Bip., 1845. S. calocephalus 
Hemsl. lec. 237; S. kermesinus Hemsl. 1.c.; S. skinneri Hemsl. 
lec. 247; Se chinotegensis Klatt, Leopoldina 24: 125. 1888; S. 
hoffmanii Klatt, Leopoldina 25: 106. 1889; S. confusus Britten, 
Journ Bot. 36: 260. 1898. S. convolvuloides Greenm. Monog. nord. 
und centralam. Art. Gattung Senecio, pt. 1, 26. 1901; Engler 
Bote Jahrb. 32: 22. 1902, nomen; S. bernoullianus Greenm. 1l.cc.; 
S. trixioides Greenm. 1l. cc., nomen; S. rothschuhianus Greenm. 
11. cce, nomen; Pseudogynoxys haenkei Cabrera, Brittonia 7: 5h. 
1950; S. chenopodioides Cabrera, 1.c. 56; P. hoffmannii Cuatr. 
Brittonia 8: 156. 1955; P. oerstedii Cuatr. lec. 


This is certainly one of the commonest and most attractive 
of the Senecios of Mexico and Guatemala. It extends southeast— 
ward to Costa Rica and possibly Panama. It is most abundant at 
middle elevations in Central America and is an inhabitant 
principally of thickets and forest edges. A vine most often 
with bright orange to brick-red flowers it is quite conspicuous 
and consequently it has been quite adequately collected. 


The complicated synonomy above is an indication of the 
variability found in the species. Dr. Greenman in the protologue 
for his monograph (Engler Bot. Jahrb. 32: 1-33. 1902) gave a 
synopsis of the sections in which the North American species 
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might be found. The list of species found in his section 
Convolvuloidei is essentially like the list of synonyms given 
above and included four manuscript names of his which were never 
published. Greenman in the beginning of his "Monograph of the 
North and Central American species of Senecio" (Ann. Mo. Bot. 
Gard. 2: 573— et seq. 1915) divided the American Senecios into 
two subgenerae One of these, subg. Pseudogynoxis, contains the 
complex which I shall call Senecio chenopodioides. Dr. Cabrera 
(Brittonia 7: 54. 1950) raised the subgenus to generic level, as 


Pseudogynoxys « 


eee ere ee eer ee ey ee ere) 


S. cobanensis var. sublaciniata Greenm. Ceiba 1: 120. 1950. 
Telanthophora cobanensis Robinson & Brettell, Phytologia 27: 
L27. 1974. Te molinae Robinson & Brettell, l.c. 


When Coulter described S. cobanensis he said that Donnell 


Smith had placed in his hands his recent collections of Compositae 


from Guatemala. He did not indicate that these were returned to 
Donnell—Smith. Coulter's herbarium, subsequently in the herb— 
arium, University of Chicago, and now a part of the Field Museum 
herbarium, contained a specimen annotated in Coulter's script as 
"Senecio cobanensis Coulter, n. spe" JI believe that this spec= 
imen is the holotype of the species. 


Both radiate and discoid populations occur in this species. 
Most collections from the Mexican-Guatemalan frontier mountains 
are radiate, but not all. In Honduras, the other extreme of the 
range, most collections are discoid but one has some ray flowers 
in the inflorescence. There is a possibility that some disk 
flowers may be functionally unisexual, for styles and stigmas 
often appear undeveloped. The pistillate ray flowers appear 
sterile, at least in some heads examined. 


MORIN ee 


Subge Senecio, sece Tomentosi. Herbae subscaposae 
perennes; folia conferta laminis oblongo-ovatis aut suborbic— 
ularibus obtusis revolutis leviter araneosis aut glabricentibus; 
inflorescentia uni—bicapitulata; capitula heterogama; involucrum 
campanulatum leviter puberulentum aut glabrum; phyllaria plus— 
minusve 20 lineari—lanceolata acuta penicillata; flosculi plus— 
minusve 60; corollae flosculum discoideum 8-9 mm. longae anguste 
campanulatae. 


Subscapose perennials to about 30 cm. tall; the scape 
slender, purple, with reduced leaves or bracts; the long petio-— 
late leaves crowded at the crown of the thick roots, the blade 
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oblong—-ovate to suborbicular, obtuse, revolute, sparsely aran— 
eose and purple beneath, glabrescent, 1-3.5 cm. long and 1-1.5 
em. broad, petioles to 3 cm. long; inflorescence one or two heads 
at the end of the scape; heads calyculate, heterogamous, campan— 
ulate, the florets yellow; involucre campanulate, sparsely 
pubescent to glabrous, the phyllaries about 20, linear—lanceo-— 
late, acute, the tips penicillate, about 7 mm. long and 1.5 mm. 
broad; receptacle slightly alveolate; immature achenes about 
2mm. long, pubescent; pappus abundant, caducous, about 3/h as 
long as the corolla; florets about 60, 10-12 radiate and about 
50 discoid; corolla of ray flowers tubular with a conspicuous 
ray, the tube about 5 mm. long, the ray about 10-12 mm. long and 
3 mm. broad, elliptic, tridentate; disk corollas 8-9 mm. long, 
tubular below, narrowly campanulate throat about 3.5 mm. long, 
the lobes narrowly triangular, about 1 mm. long; anthers and 
styles slightly exserted at anthesis. 


alt. 2,800-3,400 m., August 5, 1942, Steyermark 50117 (F, 
fragment EAP); on high limestone bluff between Toquia and Caxfn 
bluffs, summit of Sierra de los Cuchumatanes, department of 


Huehuetenango, alt. 3,700 m., Steyermark 50107 (type, F). 


Allied to Senecio gerberaefolius Sch.e—Bip. and found in the 
same subalpine region of Huehuetenango. The suborbicular to 
oblong—ovate leaves abruptly attenuated to the petiole, the 
greater number of phyllaries, the less pubescent under surface 
of the leaves will help to separate the two. 


RN SN Se 


cuspidata Bertol. Fl. Guat. 32. 1840, not Senecio cuspidatus DC., 
1837. Senecio guatimalensis Sch.e—Bip. Flora 28: 499. 1845. 

S- godmanii Hemsl. Biol. Cent.—Am. Bot. 2: 240. 1881; Blake, 
Bull. Torr. Bote Club 53: 218. 1926. 


A common species on the western volcanoes of Guatemala (with 
one collection know from Chiapas, Mexico) which belongs in the 
subg- Senecio, sec. Mulgedifolii, of Greenman's treatment of 
Senecio (Engler Bot. Jahrb. 32: 21. 1902). The species is a 
variable one. The phyllaries, which are usually fairly constant 
in number in a given species of the Central American Sencios, 
vary from 8 to 12-13 in this species with 12 being the common 
number. The species normally is without ray flowers and the 
section Mulgedifolii is so limited. The problem is that we have 
two specimens with ray flowers, and one of these (Nelson 3638) 
began causing trouble to Donnell—Smith back in the last century. 
I think that these specimens are just S. doratophyllus and that 
the radiate condition does not even justify a varietal desig-— 
nation in this genus. Curiously enough one of these specimens 
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(Steyermark 34098) has 8 phyllaries in the involucre while the 
other (Nelson 3638) has 13 phyllaries. 


ere (III 


Subge Senecio, sec. Streptothamni. Frutices aut lianae 
grandes. Folia carnosa petiolata glabrescentes penninervia, 
laminae ovales acutae vel abrupte acuminatae; capitula hetero-— 
gama campanulata; phyllaria 8, anguste oblonga acuta coriacea 
leviter lanata; flosculi plusminusve 28 ligulati plusminusve 5; 
corolla disci tubulares usque at 8-9 mm. longae. 


Large epiphytic shrubs or lianas; the stems araneose— 
floccose, becoming glabrate, striate, 8-10 mm. or more in dia-— 
meter. Leaves petiolate, fleshy, sparsely puberulent below, 
glabrous and shining above, prominently pinnate-veined, the veins 
about 8 pairs, the blade oval, acute or abruptly acuminate, about 
13 cm. long and 9 cm. broad, the petioles about 3 cm. long; the 
inflorescence an axillary multicapitate corymbose raceme to about 
20 cm. long; heads heterogamous, campanulate, about 10-12 mm. 
long at early anthesis, with 8 phyllaries and about 28 florets of 
which about 5 are ligulate and pistillate; involucre about half 
as long as the head, coriaceous, sparsely lanate; phyllaries 
narrowly oblong, acute, about 5-6 mm. long and 1.5-2 mm. broad, 
the inner with scarious margins; mature achenes not seen; pappus 
copious, about as long as the corollas; ray corollas 10-12 mm. 
long, the rays small, elliptic, about 5 mm. long; disk corollas 
8-9 mm. long at anthesis, tubular and gradually expanded into a 
subcampanulate throat, the lobes lanceolate, acute, about 1 mm. 
long. 


Quercus near crest of ridge on road from San Cristébal las Casas 
to Tenejapa. Chamula paraje of Las Ollas, municipio of San 
Cristobal las Casas, elevation 8300 feet, 19 February 1965, 
Breedlove 9053 (type, MICH). 


Monte Virgen, alt. 2,000-2,600 m., January 17, 1942, Steyermark 
12889 (F). 


This is the largest known species of Greenman's section 
Streptothamni in which all of the species are epiphytic. The 
several pairs of nerves in the leaves are very conspicuous while 
the nerves in all other species are obscure, or the pairs of 
nerves many fewer. Only one other species in the section is 
heterogamous, S. morazensis Greenm. from the highlands of Honduras 
and El Salvador. The Guatemalan specimen cited is too immature 
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for certain determination but if it is not this species then it 
is a closely related one. 


wewwnnens PS IRIS ODI 


Roldana greenmanii Robinson & Brettell, Phytologia 27: 419. 1974. 
Illustration. 


This is one of the largest species of Senecio to be found in 
Central America,— tree-like herbs to 8 meters tall. The plant is 
found along the outer slopes of the volcanoes of western Guate-— 
mala and is to be expected in adjacent Mexico. Dr. E. S. Gibson 
who monographed the section Palmatinervii of Senecio, but has not 
yet published the work, annotated most of the specimens as a new 
variety of Senecio heterogamus. 


Senecio montidorsensis L. Wms. nom. nov. Telanthophora 
bartlettii Robinson & Brettell, Phytologia 27: 426. 1974, not 
Senecio bartlettii Greenm., 1950. 


A distinctive species known only from Belize. Recognized 
long ago by Dr. Greenman but never published. I have seen the 
following collections: Bartlett 11852 (MICH), 11753 (MICH); 
Molina 57 (F, EAP); Stevenson XV (F); Conservator of Forests 
82 (F). TAT eS. Fe: < eer 


Senecio nubivagus Le Wms. nome nove Cacalia pudica Standl. 
Steyerm. Field Mus. Bot. 23: 255. 1947, not Senecio pudicus 
Greene, 1900. Pericalia pudica Cuatr. Brittonia 8: 157. 1955. 
Psacaliopsis pudica Robinson & Brettell, Phytologia 27: 408. 


197he 


Greenman, when he described the closely related Senecio 
purpusii attributed it to the section Palmatinervii Hoffm. The 
Guatemalan Cacalia pudica Standl. & Steyerm. is closely related, 
which Robinson & Brettell call attention to by placing the two 
species into a segregate genus, Psacaliopsis. However in 
preparing a description and a plate for the Flora of Guatemala I 
have found no character, as Greenman obviously did not, to 
separate the plants generically from Senecio. The segregate 
would be useful in the sectional division of Senecio and since 
there seems to be minor differences in the vegetative habit, 
from the usual condition in Section Palmatinervii, I propose to 
use the segregate generic name in sectional status, as follows: 
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Le Wms. stat. nove Psacaliopsis Robinson & Brettell, Phytologia 
27: 408. 1974, as genus. 
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Senecio greenmanii. A, a leaf in background, X 3/hs By a 
capitulum, X 4 1/2; C, involucre showing 8 phyllaries, X 


3 1/2; Da pistillate disk floret and a polygamous one, X 6. 
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igs2: 109, 1853.2 

First found on the high volcanoes of Costa Rica, where it is 
fairly common. It is rare on the high volcanoes of western 
Guatemala and in adjacent Mexico. It occurs also on Chiriqut 
volcano in Panama. One Guatemalan specimen, Steyermark 34180, 
is much less tomentose than any of the others seen. 


renege grogenes L. Wms. sp. nov. 


Subge Senecio, sece Fruticosi. Frutices aut arbores usque ad 
4m. alti. Folia oblongo-ovata lobulata vel lobulato-—dentata 
penninervia glabra vel sparse pubescentia petiolata; inflores— 
centia terminalis aut lateralis paniculis multicapitatis corym— 
bosis; capitula radiata; involucrum subcylindricum, phyllariis 5; 
flosculi 5-8; corollae discis tubis cylindricis faucibus anguste 
campanulatis lobis linearis ornatis. 


Shrubs or weak trees to 4 m. tall, the pithy stems and 
inflorescences sparsely araneose—pubescent but soon glabrous. 
Leaves oblong—ovate to ovate, lobulate or lobulate-dentate, 
penninerved with 6-8 pairs of lateral nerves, glabrous or 
sparsely pubescent along the nerves below, long petiolate, the 
blades 7-18 cm. long and 5-12 cm. broad, acute, the base rounded, 
often somewhat unequal, the petiole slender, mostly 5-10 cm. 
long; the inflorescence terminal and lateral in the uppermost 
leaves, of profuse corymbose, many—headed panicles; heads radiate, 
yellow, mostly 8-10 mm. long; involucre subcylindric, glabrous, 
with 5 linear—lanceolate or lanceolate, acute phyllaries of which 
three are scarious margined, about 6 mm. long and 1.5—2 mn. 
broad; florets 5-8, with usually two radiate and the others 
discoid, all fertile; ray florets about 12 mm. long, pistillate, 
the corolla tube cylindric, 5—6 mm. long, the blade oblong- 
oblanceolate, obtuse, 2—3—nerved, about 5 mm. long; disk florets 
about 10-11 mm. long, perfect, the corolla tube cylindric, about 
3-5 mm. long, the throat very narrowly campanulate, about 3-5-4 
mme long, divided to the middle into linear, acute lobes; pappus 
bristles shorter than the corollas; achenes (immature) 2.5-3 mm. 
long, obscurely ridged, glabrous. 


quarry," cloud forest area, Cordillera Central de Nicaragua, 
Dept. Matagalpa, alt. 1,500 m., Feb. 19, 1963, Williams & 
Williams 24679 (type, F; EAP; others). 


Most closely related to Senecio schaffneri Sche—Bip. from 
which it is easily distinguished by the broader leaves obtuse at 
the base, and with much more prominent lobes. It is a cloud 
forest species. 
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Senecio parasiticus Hemsl. Biol. Cent.—Am. Bot. 2: 2h. 


RRR RRR 


1881. Cacalia parasitica Sch.-Bip. ex Hemsl. l.c., in synon. 


This homogamous species has been considered to be the common 
epiphytic, vine-like Senecio from Vera Cruz through much of the 
forested area at middle elevations to Guatemala and on to the 
highland forests of Honduras and El Salvador. 


Photographs and fragments from the type collection show this 
to be as described by Hemsley. The determinable Guatemalan 
collections are all from the Atlantic forests, as are those from 
Mexico. 


The specimens from the Pacific slopes of the mountains in 
Mexico and Guatemala are Senecio phorodendroides described 
below. The highland heterogamous species from Honduras and El 
Salvador is Senecio morazensis Greenm. while the highland mono— 
gamous species in Nicaragua and Costa Rica is Senecio candelariae 
Benth. 


Senecio petasioides Greenm. in Donn.—-Sm. Bot. Gaz. 37: 419. 
1904. Roldana chiapensis Robinson & Brettell, Phytologia 27: 416. 
1974« Senecio petasitis of many authors, not (Sims) Dc. 


Specimens belonging to this species have most often been 
considered to belong to Senecio petasitis (Sims) DC., a species 
grown out in England in 1812 from seeds received from Mexico. It 
is illustrated as Cineraria petasitis Sims in the Botanical 
Magazine 37: t. 1536. 1813. 


The plate mentioned would seem not to represent our plant 
which occurs from Guatemala to Nicaragua and is now known in 
adjacent Chiapas, Mexico. Several details of the plate do not 
coincide with our specimens: the heads are said to be 6-radiate, 
have too few florets, only 6 ray florets according to the 
description and, counting styles, perhaps still fewer disk 
florets. The mass of material available to me from Central Amer— 
ica mostly has some 16 florets of which 2-4 are ray florets and 
10—14, are disk florets. The involucre shown on the plate would 
seem to have about 5 phyllaries. De Candolle wrote in the Prod— 
romus ".ee6 Circe 10—phyllo ecalyculato ...." Neither is the 
situation normally found in Central American plants where 8 
phyllaries is the common number. Again the plate shows the 
involucres at anthesis to be about as long as the heads while in 
our material the involucre at anthesis is normally 1/2 to 2/3 as 
long as the heads. The leaves in the plate are shown to be 
quite green on the lower surface and the description states: 
"foliis .... pubescentibus verrucosis." The usual condition of 
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the lower leaf surface in our material is densely floccose— 
tomentose. 


Since there seems to be a reasonable doubt that the name 
Senecio petasitis (Sims) DC. may be applied properly to our 
plants I will use the name Senecio petasioides Greenm. in the 
Flora of Guatemala. 


Senecio phorodendroides L. Wms. sp. nov. 
PI PI PI PD PI PID PD PD PD ED OD A OD DD PS Pd Pd Pach Pod 


Subg. Senecio, sec. Streptothamni. Lianae vel frutices 


epiphyticae glabrae striatae. Folia carnosa lanceolata vel 
lanceolato-ovata acuta vel acuminata petiolis gracilibus; 
inflorescentiae terminales vel laterales racimis pauci-multi- 
capitatis; capitula homogama discoidea campanulata; involucrum 
8=-phyllo aut connato in 5-6 calycalatum; phyllariis lanceolatis 
vel ovatis quam flosculi brevioribus; corollae tubulares supra 
anguste campanulatae. 


Epiphytic vines or shrubs, glabrous or nearly so, the stems 
striate. Leaves alternate, fleshy, petiolate, the veins incon— 
spicuous, the blade lanceolate to lance-ovate, acute or acumi- 
nate, 4.5-8 cm. long and 1.5-3 cm. broad; petioles slender, to 
1.5 cm. long; inflorescences terminal or lateral few—many—headed 
racemes; heads homogamous, discoid, campanulate, 7-8 mm. long, 
florets about (10—)20; involucre calyculate, basically with 8 
phyllaries but these sometimes connate into fewer unequal 
phyllaries; phyllaries lanceolate to ovate, glabrous, the tips 
obscurely penicillate, mostly 4—5 mm. long, much shorter than the 
heads; achenes ridged, glabrous, about 2 mm. long; pappus ample, 
as long as the corollas; corollas 6-7 mm. long, tubular below and 
somewhat expanded at the base, the throat narrowly campanulate, 
the lobes lanceolate, about 1 mm. long; anthers and stigmas 
exserted. 


trees, heads greenish yellow, Finca Monterrey, south slope of 
Volcan de Fuego, Dept. Escuintla, alt. 1,140-1,260 m., February 
5, 1939, Standley 64554 (type, F); San Lucas, Solol4; Kellerman 
6302; San Rafael pie de la Cuesta, San Marcos, Standley 69469; 
San Martin Chile Verde, Quezaltenango, Standley 58080; Cumbre 
de Chichoy, Quiché, Williams 1/213. 


Closely related to Senecio varasiticus Hemsl. which occurs 
in the Atlantic forests from Vera Cruz in Mexico to Alta Verapaz 
in Guatemala and is perhaps a sibling species. It may be dis— 
tinguished easily by the phyllaries which are about half as long 
as the head. 
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penecio guezalticus L. Wms. sp. nov. 
PIRI RI RRS IRS PRS 


PSII RII RY 


Subge Senecio, sec. Palmatinervii. Frutices debiles usque 
ad 4.5 m alti. Folia ovato—cordata vel suborbiculari—cordata 
5-7-lobata aut lobulata breviter mucronato—denticulata subtus 
areoso—lanata, petioli elongati; inflorescentiae multicapitatae 
corymboso=—paniculatae; capituli heterogami campanulati; phyllaria 
lineari-—oblonga, acuta, plusminusve 12; flores radii ca. 8; 
flores disci ca. 14-16 tubis cylindricis leviter ampliatis, lobis 
lineari-lanceolatis; antherae exsertae; pappus quam flores 
leviter brevioribus. 


Weak, simple or branched shrubs 1-4.5 m. tall; stems 
sparsely floccose, becoming glabrous, striate or obscurely 
ridged; leaves large and long petiolate, broadly ovate—cordate to 
suborbicular—cordate, mostly 5—/7-lobate or lobulate and short 
mucronate—denticulate, araneose—lanate below to glabrescent, 
penninerved but principal nerves near the base, blades 5=—23 cm. 
long and 5-15 cm. broad, the petioles 2-11-cm. long, floccose to 
glabrescent; inflorescences multicapitate pedunculate corymbose 
panicles from the axils of the upper leaves, about as long as the 
subtending leaves at anthesis or slightly longer; the heads 
heterogamous, 8-12 mm. long, campanulate, calyculate; involucre 
with about 12 phyllaries, the phyllaries linear—oblong, acute, 
canaliculate and thickened at the base, about 5-6 mm. long; 
flowers yellow; ray flowers 6-8, pistillate, the tube cylindric, 
about 4 mm. long, the lamina linear—oblong, obtuse, 5—6 mm. long; 
disk flowers about 14-16, corolla subcylindric, somewhat ampliate 
above, about 7 mm. long, the lobes linear lanceolate, acute, 
about 2 mm. long; style about as long as the anthers, the stigmas 
truncate; pappus abundant, slightly shorter than the corollas; 
immature achenes ridged, glabrous, 1.6—2 mm. long. 


iS leaie Sententertanteniee o 


of Volcan de Agua, Sacatepequez, alt. 2,250-3,000 m., Feb. 11, 
1939, Standley 65185; shrub 5-8 feet, heads yellow, frequent at 
3,100-3,600 m., slopes of Volcan de Santa Marfa above Palojunoj, 
Dept. Quezaltenango, alt. 2,400-3,768 m., March 6, 1936, Standley 
67593; damp sandy hillside forest, shrub 2-3 m. tall, common, 
heads yellow, mountains southeast of Palestina on old road to San 
Juan Ostencalco, alt. 2,250-2,800 m., January 21, 1941, Standley 


84286 (type, F). 


83436, 84233, 84252; Steyermark 32351. 


Closely related to Senecio barba—johannis DC. but to be 
distinguished by the more prominently lobate, sparsely floccose 


1975 Williams, Tropical American plants hh7 


leaves larger on the average. These specimens have been 
annotated by Dr. E. S. Gibson as "cf. Senecio aschenbornianus 
Sch." This species is closely related to that north Mexican 
species but more so to the sympatric S. barba—johannis DC. 

A specimen from Vera Cruz annotated by Dr. Gibson as S. aschen— 
bornianus seems rather to belong to this species. 


senecio schaffneri Sch.e—Bip. Leopoldina 24: 126. 1888. 
S- grandifolius var. glabrior Hemsl. Biol. Cent.—Am. Bot. 
2: 240. 1881. S. ghiesbreghtii var. pauciflorus Coulter, Bot. 
Gaz. 16: 101. 1891. S. santarosae Greenm. Field Mus. Bot. 2: 281. 
1907. Roldana schaffneri Robinson & Brettell, Phytologia 27: 423. 
197k. 


A fairly distinctive species found from Vera Cruz to 
Honduras. It is quite common in Guatemala but has not been often 
collected in adjacent Chiapas. Like most of the related species 
it is a weak shrub usually of the wet forests or forest edges at 
middle elevations. The leaves are usually elliptic—lanceolate to 
elliptic-ovate, quite coriaceous and glabrous, entire margined or 
shallowly sinuate—dentate; the phyllaries are 5 usually 
conspicuously shorter than the heads. 


ADDITIONAL NOTES ON THE GENUS CITHAREXYLUM. VIII 
Harold N, Moldenke 


CITHAREXYLUM B,. Juss. 

Additional bibliography: Schnitzlein, Iconogr. Fam. Nat. 2: 137 
Verbenac. [3]. 1856; Moldenke, Phytologia 31: 25, 33h--360, 378— 
382, 38h, 391, 393-—-396, & 407. 1975. 


CITHAREXYLUM FRUTICOSUM L. 

Additional bibliography: Moldenke, Phytologia 31: 338, 35, 
346, 349, 356—360, 379--381, 391, & 394. 1975. 

The E. L. Little 13390, distributed as C. fruticosum, is actu- 
ally var. smallii Moldenke, while D. S. Correll 13855 is f. ba- 
hamense (Millsp.) Moldenke. 

Additional citations: CUBA: Las Villas: J.G. Jack 538 (Pd). 
Oriente: C. Wright 438 [no date] (Ms—~30927). JAMAICA: Hespen- 
heide, Hespenheide, Calver, & Ricklefs 1519 (Au—272090, N); G. R. 
Proctor 9506 (W—2585556); Stearn 67 (Ba); Wunderlin 5137 (N). 
HISPANIOLA: Dominican Republic: Gastony, Jones, & Norris 391 (W— 
2657622); A. H. Liogier 17415 (N, W—26491h3), 17501 (N, W— 
2685028), 17657 (N), 19871 (N); Liogier & Liogier 200k) (N). PUER- 
TO RICO: L. E. Gregory LWG.196 [Herb. Forest Serv. 9928] (W— 
2761683); A. A. Heller 1,21 (Ms—3092h); E. L. Little 13110 (N), 
13176 (N), 13411 (N, W--2632966), 13741 (N); Stimson 3025 (Mi, N); 
Wadsworth 216 (Ws). PUERTO RICAN ISLANDS: Caja de Muertos: E. L. 
Little 21636 (N, W—267369). LEEWARD ISLANDS: Dominica: Wilbur, 
Dunn, Hespenheide, & Wiseman 8236 (Mi). WINDWARD ISLANDS: Grena- 
da: G. R. Proctor 16820 (W—2613638). VIRGIN ISLANDS: St. Croix: 
F. R. Fosberg 54060 (N, W—2699229), 54064 (N, W--2670117); E. Le 
Little 22031 (W—-27053)1); Little & Woodbury 23707 (N, ¥#— 
2690100). CULTIVATED: Florida: Dress 1270 (Ba). Sri Lanka: Mol- 
denke, Moldenke, & Jayasuriya 28137 (Ac, Ld, Pd, W—2764h07). 


CITHAREXYLUM FRUTICOSUM f. BAHAMENSE (Millsp.) Moldenke 
Additional bibliography: Hocking, Excerpt. Bot. A.ll: 503. 
1967; Moldenke, Phytologia 14: 34. 1967; Moldenke, Biol. Abstr. 
49: 1199. 1968; Moldenke, Fifth Sum. 1: 93, 107, 428, & 431 
Oop and 2: 859, 1971; Moldenke, Phytologia 31: 36 & 359. 
1975.6 
Recent collectors describe this plant as a shrub, ) m. tall, or 
a tree, 6.5 m. tall, the trunk 5--10 cm. in diameter at breast 
height, becoming slightly angled, the stems several, the bark 
light-brown, finely fissured and shaggy, or light-gray, smoothish 

















—_— 


They have found it growing in forests and in seasonal deciduous 
LL8 
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forests, in hot dry scrub near the ocean, and in thickets around 
granite boulders, at altitudes of from sealevel to 200 feet, 
flowering in June and fruiting in February, March, and June. The 
vernacular name, "fiddlewood", is recorded for it. The inflores- 
cences on Correll & Correll 42002 are gall-infested. Material 
has been misidentified and distributed in some herbaria as Cc. 
caudatum L. 

Additional citations: BAHAMA ISLANDS: New Providence: Correll 
& Correll 12002 (N); 0. Degener 19051 (Ba). San Salvador: D. S. 
Correll 43855 (N). VIRGIN ISLANDS: Tortola: E. L. Little 16367 
(N); Shafer 1150 (N). Virgin Gorda: E. Le Little 23756 (N, ¥— 
2690192), 23816 (N, W—2690299), 26098 (N, W—2690353). 


CITHAREXYLUM FRUTICOSUM var. BRITTONII Moldenke 

Additional bibliography: Prain, Ind. Kew. Suppl. 5, imp. 1, 
60 (1921) and 5, imp. 2, 60. 1960; Moldenke, Phytologia 1): hah. 
1967; J. A. Steyerm., Act. Bot. Venez. 3: 72, 85, 86, & 156. 1968; 
Yoldenke, Fifth Summ. 1: 111, 112, 122, 357, 432, & 433 (1971) 
and 2: 859. 1971; Lépez-Palacios, "Revist. Fac. Fam. Univ. Los 
Andes 15: 10 & 14-15. 1975; Moldenke, Phytologia 31: 348 & 3h9. 
1975. 

Recent collectors describe this plant as a shrub, 5m. tall, 
with a rounded crown, the trunk 30 cm. in diameter at the base. 
(Delgado), and the flowers borne in axillary spikes. They have 
encountered it in wooded areas at 170—380 meters altitude, 
flowering and fruiting in July. Ruiz-Ter4n & Lépez-Palacios de- 
scribe it as an "Arbol inerme, erecto, 7-12 m." or an "Arbolito, 
4—5 m. Tronco cilfndrico, 30—35 cm * de difmetro. Hojas carté- 
ceas, verde intensas, lisas, lucientes y glabras por la haz, mds 
claras y ligeramente velutinosas" or "subvelutinosas por el en- 
vés. Racimos axilares; eje inflorescential y pedicelos verde 
subintensos. CAliz verde subintenso. Corola blanca. Drupas 
bien desarrolladas pero immaturas, rojo anaranjadas" or "tiernas 
de color rojo vivo y luciento, atropurptireas al madurar. Uso 
local: setos vivos". 

LSpez-Palacios (1975) comments that "Yo extiendo su zona de 
distribucién al Estado Anzoftegui y al Delta Amacuro, al inter- 
preter como pertenecientes a esta variedad las colecciones de 
Karsten {s.n.] y de Curran & Haman [1309 & 1316)... .Hay ejempla- 
res muy parecidos a Cc. decormm, p.6., ,, Steyermark 88236 88236 y 88829, 
pero en estos filtimos el exterior del c4liz es casi si glabro, mi mien= 
tras que en el C. decorum es muy indumentado, aun en los adultos; 
también la haz de las hojas del C. fruticosum var. brittonii es 
précticamente glabra y lisa, mientras que de la del C. decorum 
es algo escabrosa." 

Steyermark (1968) cites Steyermark 86556, 88236, & 88829. 

Additional citations: VENEZUELA: Bolfvar: Ruiz—Terén & L & Lépez- 
Palacios 1087 (Z), 11548 (1d), 11586 (Mi); J. A. Ste k 
86556 (N). Fe Federal District: Delgado 421 421 ta neeBsty 
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CITHAREXYLUM FRUTICOSUM var. SMALLII Moldenke 

Additional bibliography: Moldenke, Phytologia 1): 43). 1967; 
Moldenke, Fifth Summ. 1: 93—95 & 26 (1971) and 2: 859. 1971; 
Le6n & Alain, Fl. Cuba, imp. 2, 2: 300. 197); Moldenke, Phytolo- 
gia 31: 358, 359, 380, & 381. 1975. 

Recent collectors describe this plant as a small tree, 3--10 
m. tall, the bark gray and fissured, the flowers white and frag- 
rant, the fruit shiny, yellow-green, turning to red and blackish 
or purplish-black, flowering and fruiting in July and September. 
They have found it growing in coppices, coppice—covered rocky 
slopes, and dry forests, at an altitude of 16 to 2000 meters. 
D. S. Correll 43516 is said to have been collected from a sapling. 
The corollas were white when fresh on Beard 315. On Jost van 
Dyke is it known as "fiddlewood" and its wood is used there to 
make charcoal, 

Material has been distributed in some herbaria as typical C. 
fruticosum L. 

Additional citations: BAHAMA ISLANDS: Andros: D. S. Correll 
4,348, (Ld), 43516 (Z). PUERTO RICO: E. L. little 13359 (N),_ 
13390 (N). PUERTO RICAN ISLANDS: Palominos: E. L. Little 21581 
(N, W—2673554). VIRGIN ISLANDS: Jost van Dyke: Beard 315 (N). 


CITHAREXYLUM FRUTICOSUM var. SUBSERRATUM (Sw.) Moldenke 

Additional & emended synonymy: Citharexylum subserratum Sw. 
apud J. F. Gmel. in L., Syst. Nat., ed. 13, imp. 1, 2: 93. 
1789. Citharexylum subserratum Woodr. ex S. V. Rao, Journ. In- 
dian Bot. Soc. 31: [297], sphalm. 1952. 

Additional & emended bibliography: J. F. Gmel. inL., Syst. 
Nat., ed. 13, imp. 1, 2: 943 (1789) and ed. 13, imp. 2, 2: 943. 
1796; Raeusch., Nom. Bot., ed. 3, 173. 1797; Pers., Sp. Pl. 3: 
356—-357. 1819; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. Ee 
1: 550. 1893; Cooke, Fl. Presid. Bombay, ed. 1, 3: 437. 1906; 
Woodrow, Gard. Trop., ed. 5, 436. 19103; Bres., Ann. Mycol. 18: 
28. 1920; Haines, Bot. Bihar & Orissa 4: 708. 1922; Parker, For- 
est Fl. Punj., ed. 2, 405. 1924; Petrak in Just, Bot. Jahresber. 
48 (2): 238. 1930; Fedde & Schust. in Just, Bot. Jahresber. 60 
(2): 571. 1941; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 
1: 550. 1946; S. V. Rao, Journ. Indian Bot. Soc. 31: [297], 303— 
{305], & 311—313, fig. 28--32. 1952; Parker, Forest F. Punj., 
ed. 3, 577. 1956; Cooke, Fl. Presid. Bambay, ed. 2, imp. 1, 2: 
518. 1958; Grindal, Everyday Gard. India, ed. 16, 183. 1960; 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 550. 1960; 
Puri, Jain, Mukerjee, Sarup, & Kotwal, Rec. Bot. Surv. India 
19: 108. 1964; Maheshwari & Singh, Dict. Econom. Pl, India 2. 
1965; Cooke, Fl. Presid. Bombay, ed. 2, imp. 2, 2: 518. 1967; 
Moldenke, Phytologia 1): 3). 1967; Moldenke, Résumé Suppl. 15: 
18. 1967; Moldenke, Fifth Summ. 1: 95, 102, 357, 427, 431, & 
436 (1971) and 2: 766 & 859. 1971; Letouzey, Man. Bot. Forest. 
Afr. Trop. 2 (B): 361. 1972; Le6n & Alain, Fl. Cuba, imp. 2, 2: 
300. 197); Moldenke, Phytologia 31: 337 & 391. 1975. 
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Additional illustrations: S. V. Rao, Journ. Indian Bot. Soc. 
31: 30h, fig. 28--32. 1952. 

This plant is frequently recorded as cultivated in India; for 
instance, Woodrow (1910) says "as a garden tree is of very rapid 
growth on a sandy loam soil with free supply of water, and is 
easily propagated by cuttings". Cooke (1906) describes it as "A 
shrub, a native of the W. Indies, with tetragonal branches, ellip- 
tic or obovate subserrate leaves and short axillary nodding ra- 
cemes of white fragrant flowers which appear in November and De- 
cember." Puri and his associates (196) also record it fran In- 
dian gardens. Raeuschel (1797) records it from Hispaniola. In 
Italian gardens it is said to have its trunks attacked by the 
fungus, Pleurotus cavarae. 

It is most probable that most, if not all, of the Indian 
records for this variety are based on misidentifications of C. 
spinosum L. The Chippendale 23682, distributed as C. fruticosum 
var. subserratum, is actually C. affine D. Don, while Solanki 


3. [20.10.65] is C. spinosum L. 
It is very probable that the taxon here under discussion 
ought to be reduced to form, rather than varietal, rank. 


CITHAREXYLUM FRUTICOSUM var. SUBVILLOSUM Moldenke 

Additional bibliography: Moldenke, Phytologia 1): 33--35. 
1967; Moldenke, Résum& Suppl. 15: 18. 1967; Moldenke, Fifth Summ, 
1: 28, 93, 95, 100, 102, 104, 106—108, 111, 133, 357, 27, & 
433 (19715 and 2: 859. i971; A. L, Moldenke, Phytologia 23: 318. 
1972; Leén & Alain, Fl. Cuba, imp. 2, 2: 300. 197; Moldenke, 
Phytologia 28: 13) (1974) and 31: 359, 379, & 380. 1975. 

Recent collectors have described this plant as a small tree, 
2.5--5 m. tall, or a shrub, 1.5 m. tall, the stems about 7.5 cm. 
in diameter at breast height, bark light-gray, fissured, inflor- 
escences pendent, and fruit red, finally turning black. They 
have found it growing in dry scrub woodland, in lower montane 
forests, hammock clearings, coppices, coastal thickets, and 
forming thickets on exposed windswept ridges, or occasional in 
scrub on pitted limestone flats in back of lower sea cliffs, at 
altitudes of 2—-565 meters, flowering in July and fruiting in 
March and November. The corollas are said to have been white on 
Fosberg 42666 and Killip 4149; in fact, Killip describes the 
corolla-tube as 5 mm. and the corolla-lobes as 3 mm. long. The 
common name, "fiddlewood", is recorded for it. 

It is very probable that this taxon ought to be reduced to 
form, rather than varietal rank. 

Material has been misidentified and distributed in the Univer~ 
sity of Arizona herbarium as "Clerodendrum phlomoides L. f." and 
the label accompanying the specimen is inscribed "cultivated in 
Lodi gardens as a hedge; stamens long", a statement which can ap- 
ply to Clerodendrum phlomidis L. f., but certainly not to the 
specimens mounted on the sheet! 

Additional citations: FLORIDA: Dade Co.: Phillips 1122 (Tu— 
7903); P. B. Tomlinson s.n. [19-X1I-67C] (Ft--2157). Monroe Coe 
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Killip 149 (Au—-120957). Big Pine Key: Killip 31698 (w— 
1683196), 40702 (W--2051478). CUBA: Havana: Leén 6255 (W— 
2289148). JAMAICA: F. R. Fosberg 42666 (W-—-2637887); N. Wilson 
g.n. (Pd). VIRGIN ISLANDS: Jost Van Dyke: E. L. little 29k (W— 
2705280). Tortola: E. L. Little 16390 (N), 26082 (N, W--2690337). 
CULTIVATED: India: Lal s.n. [Lodi gardens} (Tu—11)300). 


CITHAREXYLUM FRUTICOSUM var. VILLOSUM (Jacq.) 0. E. Schulz 
Additional synonymy: Citharexylon fruticosum var. villosum 


Schulz ex C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 1, 2: 86. 
1922. Citharexylum ciliare Moran ex Moldenke, Phytologia 6: 389, 
in syn. 1958. Citharexylum villosum Willd. ex Moldenke, Phytolo- 
gia 25: 236, in syn. 1973. 

Additional & emended bibliography: J. F. Gmel. in L., Syst. 
Nat., ed. 13, imp. 1, 2: 943 (1789) and ed. 13, imp. 2, 2: 943. 
1796; Raeusch., Nom. Bot., ed. 3, 173. 1797; Desf., Tabl. fcol. 
Bot., ed. 2, 65. 1815; H.B.K., Nov. Gen. & Sp. Pl., ed. folio, 

2: 209 (1817) and ed. quarto, 2: 258. 1818; Pers., Sp. Pl. 3: 356. 
1819; Voigt, Hort. Suburb. Cale. 73. 1845; A. Wood, Am. Bot. & 
Flor., ed. 1, imp. 1, 235 (1870), ed. 1, imp. 2, 235 (1871), ed. 
1, imp. 3, 235 (1872), ede 1, imp. h, 235 (1873), ed. 1, imp. 5, 
235 (187k), and ed. 1, imp. 6, 235. 1875; 0. R. Willis in A. Wood, 
An. Bot. & Flor., ed. 2, 235. 1889; Kuntze, Rev. Gen. Pl. 2: 50h. 
1891; T. S. Brandeg., Proc. Calif. Acad. Sci., ser. 2, 3: 163. 
1893; Jacks. in Hook, f. & Jacks., Ind. Kew., imp. 1, 1: 550. 
1893; Barnhart, Bull. Torrey Bot. Club 29: 590. 1902; C. S. Sarg., 
Man, Trees N, Am., ed. 1, 788 & 820 (1905), ed. 2, imp. 1, 86h— 
865 & 901 (1922), ed. 2, imp. 2, 2: 864-865 & 901 (1926), and 
ed. 2, imp. 3, 2: 864--865 & 901. 1933; Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 2, 1: 550. 1946; C. S. Sarg., Man. Trees 
N. Am., ed. 2, imp. h, 2: 864—865 & 901. 1949; Jacks. in Hook. 
f. & Jacks., Ind. Kew., imp. 3, 1: 550. 1960; C. S. Sarg., Man 
Trees N. Am., ed. 2, imp. 5, 2: 864--365 & 901. 19613 J. F. Mor 
ton, Wild Pl. Surviv. S. Fla. 32. 1962; A. H. Liogier, Rhodora 
67: 350. 1965; C. S. Sarg., Man. Trees N. Am., ed. 2, imp. 6, 23 
864-865, 9O1L, & 925. 1965; Moldenke, Phytologia 1h: 435. 1967; 
Moldenke, Fifth Suma. 1: 29, 93, 95, 100, 102, 10h, 106-109, 
357, 427, 428, L3—35, 437, 438, & 47h (1971) and 2: 859. 1971; 
A. L. Moldenke, Phytologia 23: 318. 1972; Moldenke, Phytologia 
25: 236. 1973; Leén & Alain, Fl. Cuba, imp. 2, 2: 300. 197k; Mol- 
denke, Phytologia 31: 30, 359, 380, & 381. 1975. 

Recent collectors describe this plant as a bush, shrub, or 
tree, 1.5--10 m. tall, the trunk to 30 cm. in diameter at breast 
height, the bark light-brown, fissured, shreddy, the leaves hairy 
on both surfaces, the flowers very fragrant, and the fruit orange, 
They have found it growing in serpentine barrens, in trailside 
thickets on limestone hills, on rocky hillslopes and hillsides, 
and in seasonally deciduous forests, at altitudes of 300--50 
meters, flowering in March, June, and July, and fruiting in Aug- 
ust and September, The corollas are said to have been white on 
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Howard, Briggs, Kanb Kamb, Lane, & Ritland 37h, Liogier 11785 & 12475, 
and and Little 2 26099. ‘TI The ver Vernacular name, "bois guitare velu", is 
reported. 

It should be noted that the H.3.K. references in the bibliog. 
raphy above have been authenticated by Barnhart (1902). 

Material of this variety has been distributed in many herbar- 
da as typical C. fruticosum L. On the other br the Curtiss 


this variety. are actually typical C. oe i , While Shafer 
1150 is C. fruticosum f. bahamense (Milisp.) Moldenke. 
Additional citations: CUBA: Las Villas: Howard, Briggs, Kamb, 
Lane, & Ritland 37) (Ba). HISPANIOLA: Dominican Republic: A. H. 
Liogier 11785 (id, d, N), 12475 (ld, N, N, N, N, N) VIRGIN ISLANDS: 
St. Thomas: Stimson 166 (M4, N). Virgin Gorda: E. L. Little 
26099 (N, W—269035L). ae 


CITHAREXYLUM FULGIDUM Moldenke 

Additional bibliography: Moldenke, Phytologia 13: 290-291.1966; 
Moldenke, Fifth Summ. 1: 68 (1971) and 2: 859. 1971. 

Rosas R. describes this plant as a shrub, 3m. tall, with 
white flowers, and found it growing in secondary vegetation at 
2210 m. altitude, in flower in July. 

Additional citations: MEXICO: Veracruz: Rosas R. Si (2). 


CITHAREXYLUM GLABRUM (S. Wats.) Greemm. 

Additional & emended bibliography: Durand & Jacks., Ind. Kew. 
Suppl. 1, imp. 1, 187 (1902), 1, imp. 2, 187 (1941), and 1, imp. 
3, 107 1959; Voldenke, Phytologia 13: 391. 1966; Voldenke, Fifth 
Sum. 1: 68 & 33 (1971) and 2: 525 & 859. 1971. 

Hinton encountered this plant along a riverbank. The corollas 
are said to have been "creamy-white" on Hinton 13625. 

Additional citations: MEXICO: Guerrero: Hinton on 13825 (Se-— 
120073, Tu—-112121), 14825 (Tu—98516). Jalisco: Diquet $M. 
(W—25659,7) . 


CITHAREXYLUM GLAZIOVII Moldenke 
Additional bibliography: Moldenke, Phytologia 13: 291. 1966; 
Moldenke, Fifth Summ. 1: 147 & 357 (1971) and 2: 768 & 859. 1971. 
The Hatschbach 25611, distributed as C. glaziovii, is actual- 
ly C. solanaceum Cham. 


CITHAREXYLUM GLEASONIANUM Moldenke 

Additional bibliography: Moldenke, Phytologia 13: 291. 1966; 
Moldenke, Fifth Sum. 1: 68 & 357 (1971) and 2: 859. 1971. 

Rosas R. encountered this species in secondary vegetation at 
2300 meters altitude, fruiting in November. The fruit is de- 
scribed as red, 1 cm. in diameter, and the vernacular name, 
"naranjillo", is reported. 

Additional citations: MEXICO: Veracruz: Rosas R. 862 (2). 
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CITHAREXYLUM HERRERAE Mansf. 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 53 (1): 1071 [1053]. 1932; Wangerin in Just, Bot. Jahresber. 
58 (1): 845 [275]. 1938; Fedde in Just, Bot. Jahresber. 58 (2): 
51h. 1939; Anon., U. S. Dept. Agr. Bot. Subj. Index 15: 14355. 
1958; J. F. Macbr., Field Mus. Publ. Bot. 13 (5): 668, 671, & 
675. 1960; Moldenke, Phytologia 13: 291. 1966; Moldenke, Fifth 
Summ. 1: 140 & 429 (1971) and 2: 859. 1971. 

Macbride (1960) describes this species as a tree, 3—5 m. tall, 
cultivated in Peru, "the beautiful red fruiting branches used for 
ornamentation of the nacimientos". He reports the vernacular 
name, "huariruru", and cites Herrera 677 and Vargas 8753 & 9137 
from Apurimac and Cook & Gilbert 1888, Ferreyra 9856, Herrera 
1)6ha, Pennell 13606, and Soukup 322 from Cuzco, Peru. 


CITHAREXYLUM HEXANGULARE Greem, 

Additional & emended bibliography: Jacks. in Hook, f. & 
Jacks., Ind. Kew. imp. 1, a}is Su9. 1893; Pia Gre Standl., Trop. 
Woods 37: 37. 1934; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 
2, 1: 549. 1946; Metcalfe & Chalk, Anat. Dicot. 1033. 1950; 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 1: 549. 1960; 
Gémez Pompa, Estud. Bot. Reg. Misantla 93. 1966; Moldenke, Phy- 
tologia lh: 435. 1967; Gibson, Fieldiana Bot. 2h (9): 188189. 
1970; Moldenke, Fifth Summ. 1: 68, 78, 81, 82, 85, 87, 357, 28, 
431, 433, & 436 (1971) and 2: 859. 1971; Moldenke, Phytologia 
31: 353. 1975. 

Recent collectors describe this species as a shrub, 1—l; m. 
tall, or a tree, 10—13 m. tall, the trunk 5—25 cm. in diameter, 
and the fruit orange. The corollas are mostly described as 
white (e.g., Contreras 8959 & 9068, Lundell 6969, and Molina R., 
Williams, Burger, & Wallenta 17478). They have encountered it 
on riverbanks, in high or high evergreen forests, in clearings, 
in cutover forest areas in barrancas, and on flat ground in mat-~ 
orral or in potreros, at altitudes of 7—1000 meters. Ventura A. 
comments that he found it to be "very rare" in Veracruz, Mexico. 
In addition to the months previously reported by me, it has been 
found blooming in February, March, August, and September and 
fruiting in February. Gomex Pampa (1966) reports the vernacular 
name, "chachalco", for it. The Molina R., Williams, Burger, & 
Wallenta 1778 exhibits unusually broad leaves. 

Material of C, hexangulare has been misidentified and distrib- 
uted in some herbaria as C. ellipticum Sessé & Moc. or as C. 
viride Moldenke. . 

Additional citations: MEXICO: Chiapas: C. L. Lundell 1785 
(Au—278559, Ld, Ld); F. Miranda 6376 (W—2500])69). Jalisco: R. 
McVaugh 20632 (Ip, N), 23162 (Ip). Veracruz: Sousa 3409 (Mi); 
Ventura A. 2807 (Mi), 3333 (Mi). GUATEMALA: Izabal: Contreras 
8959 (Ld, Ld), 9068 (Id, Id, Ld). BRITISH HONDURAS: C. L. Lun- 
dell 6969 (Tu—121754). COSTA RICA: Alajuela: Molina R., Willi- 
ams, Burger, & Wallenta 17/78 (N). 
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CITHAREXYLUM HIDALGENSE Moldenke 

Additional synonymy: Citharexylum hidalguense Moldenke, Phyto- 
logia 28: 454, in syn. 197). 

Additional bibliography: Moldenke, Phytologia 1): 435. 1967; 
Moldenke, Fifth Summ. 1: 68 & 427 (1971) and 2: 859. 1971; Mol- 
denke, Phytologia 28: 48 & 4S. 197h. 

Recent collectors describe this plant as a shrub, 1—2 m. tall, 
or a small tree, 6.5--8 m. tall, with red or "red-black" trans- 
lucent fruit. They have found it in cornfields, in pine-oak 
woods with occasional firs, in wet barrancas, deep red sandy soil, 
and mesophilous woods of Liquidambar, Quercus, and Pinus, at al- 
titudes of 1665—2300 meters. Gonzdlez Quintero found it on 
"ladera de roca cristalina con vegetacién de encinar". In addi- 
tion to months previously reported by me, it has been found flow- 
ering in March and fruiting in May, July, and October. The 
corollas are described as having been 'white" on Hinton 15606, 
but "pinkish-white" on Hern4ndez M. & Trigos 1151. Moore & Wood 
refer to the fruit as "berries", but they are drupes. 

Material has been misidentified and distributed in some her- 
baria under the name C. quadrangulare Jacq. 

Additional citations: MEXICO: Hidalgo: Gonz&lez Quintero 7h 
(Ip), 999 (Ac, Ws), 2b27 (Z); Moore & Wood 1339 (W—259L872) 5 Je 
Rzedowski 12526 (Mi); Vela G. 290 (Ip). México: Hinton 15606 
(Tu—112123). Michoac4n: Hinton 15606 (Se—-120072). Puebla: Cc. 
L. Lundell 126)2 (Au--28030)). Veracruz: Hernfndez M. & Trigos 
1151 (Mi); Nevling & Gémez-Pompa 1928 (Ac); Vela G. 642 (Ip ial. 
(Tp): ra Egypt: Tackholm & Elsayed s.n. [2h75/1962] (Gz, 
Gz, Gz, Gz). 








CITHAREXYLUM HINTONI Moldenke 
Synonymy: Citharexylum hintonii Moldenke ex Hinton & Rzedowski, 


Journ. Arnold Arb. 53: 167. 1972. 

Additional bibliography: Moldenke, Phytologia 1): 435. 1967; 
Moldenke, Fifth Summ. 1: 68 (1971) and 2: 859. 1971; Hinton & Rze- 
dowski, Journ. Arnold Arb. 53: 167. 19723 Moldenke, Phytologia 
23: 428. 1972. 

It should be noted here that many Hinton collections in various 
herbaria are inscribed "Hinton and al." on their labels as collec- 
tors. However, in view of Hinton's own confession that the "al." 
refers to his faithful mule, it does not seem necessary to cite 
the collections other than just as Hinton collections. 

Additional citations: MEXICO: México: Hinton 751) (Tu—112121). 


CITHAREXYLUM HIRTELLUM Standl. 

Additional & emended bibliography: A. W. Hill, Ind. Kew. Suppl. 
8: 53. 1933; Fedde & Schust. in Just, Bot. Jahresber. 57 (2): Ol. 
1938; Moldenke, Phytologia 1: 35 (1967) and 17: 113. 1968; Mol- 
denke, Résumé Suppl. 16: 3 & h. 1968; Gibson, Fieldiana Bot. 2h 
(9): 18h, 188, & 189 (1970) and 32: 176-177. 1970; Hocking, Ex- 
cerpt. Bot. A.15: 22. 1970; Fryxell, Biol. Abstr. 52: 3079. 1971; 


456 PHYTOLOG DA Vol. 31, no. 6 


Moldenke, Fifth Summ. 1: 68 (1971) and 2: 859. 1971; Troncoso, 
Darwiniana 16: 625. 1971; Moldenke, Phytologia 23: fas (1972), 
25: 236 (1973), 27: 8h (1973), and 31: 3h7. 1975. 

Gibson (1970) cites only Karling 9 from British Honduras, but 
notes that "This has sometimes been confused with C. cooperi 
Standley, perhaps partly because C. hirtellum was not understood 
to be heterostylous. The calyx of C. cooperi, which is 3——L mm. 
long, is always conspicuously and evenly dentate. In addition, 
the racemes of C. cooperi branch to form short panicles, 2—-8 cm, 
long, and the leaves usually have 810 pairs of lateral veins." 

The Dwyer, Hayden, & Kirkbride 7561, distrituted as C. hirtel- 


iu, is “actually Aegiphila magnif magnifica v: var. pubescens Moldenke; 
Dwyer & Hayden 7762, Gentle 238, 435, «1177, P. C. Standley 
55687, » and Woodson & Schery 755 755 (some of which were previously 
erroneously cited | by me as Ce ', hirtellum) are actually C. cooperi 
Standl.; and J. A. Steyermark },1616 & 41818 are C. hirtellum var. 
guatemalense Moldenke. 

Additional citations: MOUNTED CLIPPINGS: Standl., Field Mus. 
Publ. Bot. : 257. 1929 (W). 


CITHAREXYLUM HIRTELLUM var. GUATEMALENSE Moldenke 
Synonymy: Citharexylum guatemalense (Moldenke) Gibson, Fieldi- 


ana Bot. 32: 176—177. 1970. Citharexylum guatemalanense Gibson, 
Fieldiana Bot. 32: 177, sphalm. 1970. 

Bibliography: Moldenke, Phytologia 17: 113. 1968; Moldenke, 
Résumé Suppl. 16: 3. 1968; Gibson, Fieidiana Bot. ahs 188 (1970) 
and 32: 176-177. 1970; Hocking, Excerpt. Bot. A.15: 422. 1970; 
Anon., Biol. Abstr. 52 (6): BASeI.C. S.l6. 1971; Fryxell, Biol. 
Abstr. 52: 3079. 1971; Moldenke, Fifth Sum. 1: 8 & 433 (1971) 
and 2: 859, 1971; Moldenke, Phytologia 25: 236. 1973; Heslop- 
Harrison, Ind. Kew. Suppl. 15: 33. 197k. 

Steyermark describes this plant as a shrub, 15 feet tall, the 
leaves firmly chartaceous, rich-green and shining above, pale 
gray-green beneath, the calyx pale-green, and the fruit dull 
orange-green. He encountered it at 50 m. altitude, flowering and 
fruiting in December. 

The variety differs from the typical form of the species in 
having the vein and veinlet reticulation on the lower leaf-surface 
very sparsely setulose with whitish, stiff, straight, unbranched, 
sharp-pointed, spreading hairs, and the lamina itself glabrate. 
Gibson (1970) says "Although the flowers of C. guatemalense re- 
semble those of the long-styled form of C. hirtellum Standley in 
size of calyx and corolla, the style of C. hirtellum is )—5 mn. 
long, its calyx is shallowly sinuate and denticulate or irregular- 
ly torn, and its leaves are smaller and hirtellous below rather 
than pilose." She feeis that the taxon deserves specific rank. 
Herbarium material in the past has been confused with, distributed 
as, and even cited by me as C. hirtellum Standl. 

‘Ghtattonas GUATEMALA: Izabal: J. A. Steyermark 11816 (N), 41818 
N~--type). 
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xCITHAREXYLUM HYBRIDUM Moldenke 

Additional bibliography: Moldenke, Phytologia 1): 435. 1967; 
Moldenke, Fifth Summ, 1: 109, 111, 433, & 436 (1971) and 2: 859. 
1971; Moldenke, Phytologia 28: 436 (1974) and 31: 382. 1975; 
mene Revist. Fac. Farm. Univ. Los Andes 15: 14 & 15. 
1975. 

Breteler 4314, from Falc6n, Venezuela, is regarded by Lépez- 
Palacios as representing xC. hybridum, but I feel that it more 
probably represents C. mirifolium Moldenke. Lé6pez-Palacios as- 
serts that the hybrid occurs with its parents in lowland areas of 
Venezuela, but I have as yet seen only material of one of its 
supposed parents, C. spinosum, from Falcén. For the time being, 
at least, I fecl it better to regard the Breteler collection as 
C. mirifolium. Commenting on my description of this hybrid ina 
previous paper, Lépez-Palacios (1975) affirms that "Lo anterior 
es cierto, y alguna vez pensé colocar aquf el material procedente 
de la Peninsula de Paraguan4, como se expuso al tratar de C. 
fruticosum, pero después de estudiar las poblaciones y recolectar 
mas abundante material, creo que sea en ese taxon en donde debe 
colocarse. Dejo, pues, en suspenso, sin incluirlo ni excluirlo 
en forma definitiva de la Flora de Venezuela al C. hybridun, 
hasta tanto haya alguien que tenga voluntad y tiempo de hacer el 
correspondiente recuento de cromosomas." 


CITHAREXYLUM ILICIFOLIUM H.3.K., Nov. Gen. & Sp. Pl., ed. folio, 
25/1208. 1817. 

Emended synonymy: Cytharexylum ilicifolium H.3.K. ex Moldenke, 
Phytologia 6: 12, in syn. IN. 

Additional & emended bibdliography: H.3.K., Nov. Gen. & Sp. Pl., 
ed. folio, 2: 208 (1817) and ed. quarto, 2: 256-257. 1818; Bocq,, 
Adansonia, ser. 1, 2: (Rev. Verbénac.] 223. 1863; Gaill., Genre 
Meliola 9. 1892; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. l, 
1: 549. 1893; Barnhart, Bull. Torrey Bot. Club 25: 590. 1902; 
Theiss. & Syd., Ann. Mycol. Berlin 15: 461. 1917; Stev., Ann. My- 
col. Berlin 25: 66. 1927; Wilder, Frag. Path 206 & 386. 19323 
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 2, 1: 549. 19h63 
Hansford, Sydowia 10: 8. 1957; R. C. Foster, Contrib. Gray Herb. 
184: 169. 1958; Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 3, 
1: 549. 1960; J. F. Macbr., Field Mus, Publ. Bot. 13 (5): 669, 
671, 672, 674, 676, 678, & 679. 19603 Hansford, Sydowia Ann. Myc., 
ser. 2, Beih. 2: 685. 1961; Hocking, Excerpt. Bot. A.12: 26. 
1967; Moldenke, Phytologia 1: 35. 1967; Moldenke, Biol. Abstr. 
49: 4199. 1968; Dennis, Kew Bull. Addit. Ser. 3: 177, 258, & 289. 
1970; Moldenke, Fifth Sum. 1: 135, 140, 181, 357, 429, L7h, & 
487 (1971) and 2: 769 & 859. 1971; Hegnauer, Chemotax. Pfl. 6 
(Chem. Reihe 21]: 661. 1973; Troncoso, Darwiniana 18: 373, 408, & 
411. 1974; Wilder, Frag. Gard. 206 & 386. 1974; Moldenke, Phyto- 
logia 31: 339, 340, & 350. 1975. 

Recent collectors describe this plant as a "shrub 6--10 feet 
tall and wide" or as a tree, 18 feet tall, the trunks several fram 
the base, the largest about 6 cm. in diameter, and have found it 
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flowering in April, July, and December. 

It should be noted that the H.B.K. references cited above have 
been “cy he as to actual dates of publication by Barnhart 
(1902). 

Hansford (1961) records the fungus, Asteridiella lagerheimii 
(Gaill.) Hansford, as parasitic on Citharexylum ilicifolium in 
Ecuador, based on erheim s.n. In his 1970 work he further re- 
cords Coinostelium quitense Syd. (a fungus which Cummins maintains 
is a species of Prospodium) and Phyllachora lagerheimiana Rehm. 
on this host, also in Ecuador. In the case of the latter he notes 
"described in error as Ilex scopulorum", possibly implying that 
lex scopulorum H.8.K. and and Citharexylum ilicifolium H.3.K. are 
conspecific. Dr. Alicia Lourteig, however, in a letter to me 
dated September 20, 1971, says that she has examined the types of 
both species in the Paris herbarium and finds that they are not 
conspecific! One is definitely an Ilex, "perhaps conspecific with 
I. crassifolia H.B.K." 

Macbride (1960) cites only Weberbauer 3285 from Ancash, Peru, 
and gives the overall distribution of the species as "Ecuador to 
Bolivia". He comments that the species is "Perhaps not in Peru, 
at least in typical form, but Moldenke refers to it collections 
by Gay and by Dombey, without, however, known localities; the 
similar Peruvian shrub could prove to be a part, genetically con- 
sidered; I have not seen the Weberbauer collection [determined by 
Hayek] in the final preparation of this account." 

Killip, in a notation on the United States National Herbarium 
specimen of Jameson s.n., says "Probably [the] plant cited by 
Jameson as Berberis darwinii, but not that sp." 

Material of C. Ticifolium has also been misidentified and 
distributed in some herbaria under the name C. barbinerve Cham. 
and even as “Berberidaceae". On the other hand, the R. W. Read 
1341 (Herb. Fairchild Trop. Gard. X-13~9a], distributed as Can, 
ilicifoliu, is actually C. berlandieri B. L. Robinson. 

Additional citations: ECUADOR: Azuay: Rose, Pachano, & Rose 
2296 (W--1022537). Pichincha: Herb. Univ. Cent. Quito 2320 
(Mu); D. H. Knight 1147 (Ws, Z). Province undetermined: Jameson 

s.n. (W—53611). CULTIVATED: California: Jerabek s.n. [Hun- 
tington Gardens, June 1945] (Sd--36518), 3. [Franceschi Park, 
July 1945] (Sd——36693); R. Moran 2358 (Ba), 2362 (Ba), 2775 (Ba); 


Reynolds, Schroeter, & McClintock 1 186 (Ba). Ecuador: Ewan wan 1613 
(S). 


CITHAREZYLUM ILTISIT Moldenke, Résumé Suppl. 17: 12, nam. md. 
1968; Phytologia 18: 70—71. 1969. 

Bibliography: Moldenke, Résumé Suppl. 17: 12. 1968; Moldenke, 
Biol. Abstr. 50: 6338. 1969; Moldenke, Phytologia 18: 70—71. 
1969; Hocking, Excerpt. Bot. A.15: 22. 1970; Moldenke, Fifth 
Summ. 1: 140 (1971) and 2: 859. 1971; Heslop-Harrison, "Ind. Kew. 
Suppl. 15: 22. 197. 
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Citations: PERU: Apurimac: Iltis & Ugent 678 (Ws—-type, Z2— 
isotype, Z--photo of type). 


CITHAREXYLUM INTEGERRIMUM (Kuntze) Moldenke 

Additional bibliography: Fedde & Schust. in Just, Bot. Jahres- 
ber. 60 (2): 571. 1941; Moldenke, Phytologia 6: 15--16. 1958; 
Moldenke, Fifth Sum, 1: 87, 431, & 437 (1971) and 2: 859. 1971. 

Kuntze (1891) was of the opinion that C. pentandrum Vent. is 
conspecific with this taxon; if true, then Ventenat's name would 
have priority. Kuntze says: "C. villosum Jacq. var. integerrimun 
O. Ktze. Costaric. Diese Art, wozu auch C. pentandrum Vent. ge- 
héren dirfte, ist durch die kurz behaarte Inflorescenz mit sub- 
sessilen Bliithen, trichterigen kurzgezahnten Kelchen, sehr kurzen 
Corollen, deren Rohre den Kelch kaum uberragt, schwach behaarte 
lanzettliche (1: 2 1/2 — 5) nicht lederige Blatter ausgezeich- 
net; die Blatter andern etwas gezahnt bis ganzrandig. Diese Art 
findet sich auch in Venezuela und Mexico. Dagegen ist C. villos- 
um [i.e., C. fruticosum L.] aus Florida im Kew herb. Curtis 1969 
= C. cinsreum L., welches ledrige, stark netzaderige kahle 
Blatter, hervorragente langere Corollenrtdhre zeigt. — Die 
Schauer'sche Eintheilung der Arten in solche mit racemis nutan 
tibus und racemis erectis ist werthlos." 

The Brenes 12322, distributed as C. integerrimm, is actually 


Ce viride Moldenke,. 


XCITHAREXYLUM JAMAICENSE Moldenke 

Additional bibliography: Moldenke, Phytologia 13: 310. 1966; 
G. Taylor, Ind. Kew. Suppl. 13: 31. 1966; Moldenke, Fifth Sum. 
1: 100, 432, & 433 (1971) and 2: 859. 1971; A. L. Moldenke, Phy- 
tologia 23: 318 (1972) and 31: 346 & 359. 1975. 

Recent collectors describe this plant as a tree, 2--5 m. tall, 
or an occasional shrub, the fruit green, then orange to more or 
less orange-reddish or reddish-browm, then becoming blue-black 
or dark-brown. They have encountered it on limestone hills and, 
more particularly, on the "precipitous eastern slope of arid 
limestone hills", at altitudes of 1300—-2900 feet, fruiting in 
July and August. Hespenheide and his associates report "only 
one seen", but the Anderson & Sternberg 3094 collection is so 
heavily fruited that it seems difficult to believe that the tax- 
on is really a hybrid. 

Material has been misidentified and distributed in some her- 
baria as C. caudatum L. and as C. fruticosum L. 

Additional citations: JAMAICA: Anderson & Sternberg 309) (W— 


2517220); Hespenheide, Hespenheide, Calver, & Ricklefs 976 (Mi), 


1278 (Au-—-272U91, Mi, N), 1391 (Mi, N). 


CITHAREXYLUM JURGENSENII (Lillo) Moldenke 

Additional bibliography: Moldenke, Phytologia 13: 293. 1966; 
Moldenke, Fifth Summ. 1: 195, 29, 433, 437, & 487 (1971) and 2: 
776 & 859. 1971; Troncoso, Darwiniana 18: 373, 375, & 408. 197). 
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Troncoso (197) cites only Venturi 3988 from Tucum4n in the 
Darwinion herbarium at San Isidro, Argentina. 


CITHAREXYLUM JURGENSENI Briq. 

Additional bibliography: Moldenke, Phytologia 13: 293-29. 
1966; Moldenke, Fifth Sum, 1: 68 & {3h (1971) and 2: 776 & 859. 
1971. 

McVaugh reports this species as "scarce" in the barrancas of 
Nayarit, Mexico. 

Additional citations: MEXICO: Nayarit: R. McVaugh 18920 (Ip, 
N). 


CITHAREXYLUM KARSTENI Moldenke 

Additional synonymy: Citharexylum karstenii Moldenke ex Lépez- 
Palacios, Revist. Fac. Farm. Univ. Los Andes 14: 22. 197k. 

Additional bibliography: Moldenke, Phytologia 13: 29h. 1966; 
Moldenke, Fifth Summ. 1: 115 & 429 (1971) and 2: 77h & 859. 1971; 
Lépez—Pelacios, Revist. Fac. Farm. Univ. Los Andes ly: 22 (197k) 
a 15: f & 15—-16. 1975; Moldenke, Phytologia 31: 39, 382, & 
394. 1975. 

A much-branched tree or shrub, 5 m. tall, according to recent 
collectors. The corollas are described as white by Garcia- 
Barriga and the fruits purple. He found the plant growing at 
altitudes of 2120—-2),00 meters, flowering and fruiting in Novem— 
ber. 

The Barclay, Juajibioy, & Gama 3453, distributed as typical 
C. karsteni, is probably better regarded as representing var. 
lanceolatum Moldenke. 

Additional citations: COLOMBIA: Cundinamarca: Garcfa-Barriga 
17543 (N, W--2569)10A). 


CITHAREXYLUM KARSTENI var. LANCEOLATUM Moldenke 

Additional synonymy: Citharexylum karstenii var. lanceolatun 
Moldenke ex Lépez—Palacios, Revist. Fac. Farm. Univ. Los Andes 
ly: 225 197. 

Additional bibliography: Moldenke, Phytologia 13: 29h. 1966; 
Moldenke, Fifth Sum. 1: 115 & 29 (1971) and 2: 859. 1971; L6é—- 
pez-Palacios, Revist. Fac. Farm. Univ. Los Andes 1): 22 (197) 
rh 15: Mg & 15—-16. 1975; Moldenke, Phytologia 31: 39, 382, & 
394. 1975. 

Recent collectors describe this plant as an unarmed shrub or 
tree, 1—7 m. tall, evergreen, the bark reddish-brom, the leaves 
green or dark-green and shiny above, pale beneath with velvety 
pubescence, the calyx green, and the corolla actinomorphic and 
infundibular. They have encountered it in shrubby pastures and 
along roadsices near cleared slopes, at altitudes of 800—1550 
meters, flowering from April to June and in September. The co- 
rollas are said to have been "greenish-yellow" on Rufz-Terdén & 


ei 1793, "yellow-green" on Barclay, Juajibioy, & 
Gama 3453, and "pale-yellow" on Barclay, Juajibioy, & Gama 35: Be 
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Lépez-Palacios describes the plant as an "Arbusto de 1—3 m. 
hasta 4rbol bajo de unos 5—7 m. Hojas firmemente membranfceas, 
oblongo lanceoladas, glabras por la haz, pubescentes por el envés, 
por lo general estrechas, pero la jévenes m&s anchas grandes y 
robustas. Racimos terminales simples o ligeramente ramificados, 
a veces agrupados en el extremo de la ramas o axilares en las 
axilas superiores. C&liz subtrunco, verde claro, pubescente al 
exterior. Corola verde amarillenta, con la garganta barbelada. 
Bayas anaranjadas que se vwuelven negruzcas." He cites (197k) 
Lépez—Palacios 1077 from Mérida and 3573 from Tdchira, Venezuela, 
deposited in the herbarium of the Universidad de Los Andes. In 
his excellent 1975 work he cites Ruiz-Ter&n & Lépez-Figueiras 
1793 and Ruiz-Terén & Lépez-Palacios 6213 and comments that 
"Considero que quien trata la flora colombiana debe estudiar de 
nuevo los tipos de uno y otro. Al determinar yo los primeros 
registros para Venezuela, los atribuf a C. dawei. Siguiendo el 
autorizado criterio del Dr. Moldenke los sitfio aquf. Sélo ha 
sido colectado en Mérida, en las localidades de Pueblo Nuevo y 
Chiguar4. Es my similar en h4bito y porto a C. subthyrsoideum, 
del que fAcilmente se diferencia por el indumento. Hay una 
novisima coleccién mfa, Lépez-Palacios 3533 (MERF), del T4chira", 

Material of this taxon has been misidentified and distributed 
in some herbaria as C. dawei Moldenke. 

Additional citations: COLOMBIA: Cundinamarca: Earclay, Jua- 
jibioy, & Gama 3453 (W—2702181), 3515 (W—270212). VENEZUELA: 
Mérida: Ruiz-Terdén & Lépez-Figueiras 1793 (N); Ruiz-Terdén & Lépez- 
Palacios 6213 (N). T&chira: Lépez-Palacios 3573 (Ld, Z). 





CITHAREXYLUM KERBERI Greemm. 
Additional bibliography: Moldenke, Phytologia 13: 29). 1966; 
Moldenke, Fifth Sum. 1: 68 & 357 (1971) and 2: 859. 1971. 


CITHAREXYLUM KOBUSKIANUM Moldenke 
Additional bibliography: J. F. Macbr., Field Mus. Publ. Bot. 
13 (5): 670, 671, & 676. 1960; Moldenke, Phytologia 13: 29h. 
1966; Moldenke, Fifth Sum. 1: 1,0 (1971) and 2: 859. 1971. 
Macbride (1960) cites Jelsky s.n. & Raimondi 6303 from Caja~ 
marca and Lépez Miranda 648 from La Libertad, Peru. 


CITHAREXYLUM KRUKOVII Moldenke 
Additional bibliography: Moldenke, Phytologia 6: 25-26. 
1958; Moldenke, Fifth Summ, 1: 147 (1971) and 2: 859. 1971. 


CITHAREXYLUM KUNTHIANUM Moldenke 
Emended synonyny: Citharexylum tanentosum H.F.K., Nov. Gen. & 
Sp. Pl., ed. folio, 2: 209. 1817 [not C. tomentosum Klotzsch & 
Karst., 190, nor loc. & Sessé, 1893, nor Poir., 1811, nor Sessé 
& Moc., 1831}. 
Additional & emended bibliography: H.B.K., Nov. Gen, & Sp. Pl., 
ed. folio, 2: 209 (1817) and ed. quarto, 2: 258. 1818; Jacks. in 
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Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 550. 1893; Barnhart, 
Bull. Torrey Bot. Club 29: 590. 1902; Pittier, Man. Pl. Usuel. 
Venez. 386 & 423. 1926; Jacks. in Hook. f. & Jacks., Ind. Kew., 
imp. 2, 1: 550 (1946) and imp. 3, 1: 550. 1960; Moldenke, Phyto- 
logia 14: 507. 1967; Moldenke, Résumé Suppl. 16: 1). 1967; Mol- 
denke, Fifth Summ. 1: 115, 122, 357, 431, & 437 (1971) and 2: 
859. 1971; Lépez—-Palacios, Revist. Fac. Farm. Univ. Los Andes 15: 
12, 16, & 21. 1975; Moldenke, Phytologia 31: 382. 1975. 

It should be noted here that the corrected H.B.K. reference 
dates cited above were authenticated by Barnhart (1902). 

Recent collectors describe this plant as a tree, 2——3 meters 
tall, with white flowers and red fruit, and have found it growing 
at 1178—2000 meters altitude, flowering in April, and fruiting 
in January. 

Lépez-Palacios (1975) comments relating to the possibility of 
this species occurring in Venezuela: "En todo el material por mf 
examinado sélo se le atribuyen dos colecciones: Delgado 201 
(VEN), Selvas de El Avila, El Papelén, Dbre. 1-38, y otro ejem- 
plar del Edo. Trujillo, de colector indeterminado, 10769, exis- 
tente en el herbario de Viena. Aunque en muchas partes he visto 
atribuidos a C. kunthianum y a C. subflavescens indistintamente 
los mismos especfimenes, no puedo pronunciarme sobre si sean co- 
especificos o no, pues atin no he hecho el estudio ni de los 
tipos ni de las poblaciones, ambos originariamente de la Flora 
Colombiana. Lo que sf puedo asegurar con absoluta conviccién 
es que Venezuela, la poblacién tanto del Distrito Federal como 
fe los Andes es homogénea y pertenece en su totalidad al C. 
subflavescens. La coleccién de Delgado ha sido colocada por mé 
en esta taxon, pues en nada difiere de las de la Colonia Tovar 
(p.e. Fendler 1023; Moritz 1777), e igual cosa acontece con 
ejemplar de Viena, que concuerda en absoluto con las colecciones 
provenientes de Trujillo, camo Matos 1136, de Cabimbd, arriba 
de San Miguel. Excluyo, pues, el C. kunthianum de la Flora de 
Venezuela." 

Fernfndez é Mora report the vernacular name, "pendo", for C. 
kunthianun. 

Material has been misidentified and distributed in some her- 
baria as Cordia sp. On the other hand, the Mahdi s.n. [23/11/ 
1963], distributed as C. tomentosum, is not verbenaceous. 

Additional citations: COLOMBIA: Cauca: Alston 8300 (W— 
2370018). Narifio: Fernfnder & Mora 1195 (N). 


CITHAREXYLUM LAETUM Hiern 

Additional & emended bibliography: Jacks. in Hook. f. & 
Jacks., Ind. Kew., imp. 1, 1: 550 (1893), imp. 2, 1: 550 (196), 
and imp. 3, 1: 550. 1960; Angely, Fl. Anal. Paran., ed. 1, 578. 
1965; Moldenke, Phytologia 13: 295. 1966; Angely, Fl. Anal. & 
Fitogeogr. Est. S. Paulo, ed. 1, 830 & iv. 1971; Moldenke, Fifth 
Summ. 1: 148, 429, & 433 (1971) and 2: 859. 1971. 

{to be continued] 


The Taxonomy of Parthenium Section 
Partheniastrum DC. (Asteraceae-Ambrosiinae) 


James A. Mears 


Department of Botany, Academy of 
Natural Sciences, Philadelphia, Pennsylvania 


The taxonomic results of a comprehensive study of the 
morphological, chemical and edaphic characteristics of Parthenium 
Section Partheniastrum are presented here to facilitate citations 
in certain floristic treatments while the complex manuscript on 
the morphological, chemical and edaphic studies is being prepared 
for publication. The results reported here follow a thorough 
examination of herbarium collections and field populations and 
will be explained in detail in a forthcoming paper (Mears, in 
preparation). 


Parthenium, Sect. Partheniastrum DC. 
Pasehnentum, Sect. L. Rarthentastrum DG. Lrodn. 5 532 (1836) 


Perennial herbs, with over-wintering lateral root systems; 
general pubescence composed of straight to recurved trichomes; 
stems rarely branched below the inflorescence; leaves entire to 
deeply lobed (subpinnatifid), with dentations complex to absent; 
based leaves petiolate, with the petiole sometimes winged; cauline 
leaves petiolate to sessile to sometimes auriculate; inflorescence 
corymbose to (rarely) loosely spicate, composed of 10 to 600 
heads; 17 to 95 florets per head; 2 or 3 (or sometimes 0) linear 
to deltoid awns a top each achene; achenes glabrous to deme 
pubescent, black; pollen white, typically 13.5 to 18.2 A; diploid 
(2n = 36) or tetraploid (4n = 72). 


Type species, P. integrifolium L. 


4,63 
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Key to the Taxa of Section Partheniastrum 


1. Basal leaves linear-lanceolate, subpinnatifid-undulate, with 
double dentations... 5 . « .)f 2 .5. s4) SP i gradftonditaiedes 


1. Basal leaves integral, not subpinnatifid-undulate, with 
winged or«simplie petiolie) s 5 2 (2) Ss 2 2) ee) See 


2. Less than 100 capitula in the whole inflorescence ..... 3 
2. 100 or more capitula in the whole inflorescence . ..... 7 
3. Largest capitulum 7 or more mm in diameter ....... 4 
3. Largest capitulum less than 7 mm in diameter ...... 5 


4. Basal leaves with simple petioles and smooth 


dentations .. .. P. integrifolium var. hispidum 
(Raf.) Mears 


4. Basal leaves with winged petioles and sharp 
dentations <: .. . PB. integrifolium var. iispioaum 
f. repens (Eggert) Mears 


5. Largest basal leaf blades linear-lanceolate or 4 or 
less cm in width, if ovate-lanceolate .. Pp, in- 


tegrifolium var. mabryanun Mears 


5. Largest basal leaf blades ovate-lanceolate and more 
than 4 cm in width 7. 27. 0s soe en eee teen 


6. Upper cauline leaf petiole not auriculate; basal 
leaf petiole not winged . . P. integrifolium var. 


henryanum Mears 


6. Upper cauline leaf petiole auriculate; basal 
leaf petiole winged ...°. . PB. integritoliumivane 
auriculatum (Britton) Cornelius ex Cronquist 


7. Largest capitulum less than 7 mm in diameter . 8 


7. Largest capitulum 7 or more mm in diameter. . 
intermediates to P. integrifolium var. 


hispidum 
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8. Basal leaves sometimes with winged petioles; 
basal leaf blades usually more than 15 cm 
long; usually with complex dentations a 

5 6 6 6 WS ablnieeeae ney lshamnl sever 
integrifolium 


8. Basal leaves without winged petioles; basal 
leaf blades usually less than 10 cm long, 
usually with simple dentations ants 


. P. integrifolium var. 


henryanum Mears 
1. Parthenium integrifolium L. Sp. PL.Ed I: 1402 (1753). 


Perennial herb; root at first vertical then developing laterally, 
sometimes expanded (tuberous); stems one to several; 30 to 130 cm 
high, rarely branched below the inflorescence, corymbosely branched 
within the compound inflorescence; stems often striate, pubescent 
to glabrous (below); basal leaves petiolate, with the petiole 
sometimes winged; basal petiole (2.5-)8 to 15(-21) cm long; basal 
leaf blade ovate to linear-lanceolate, with dentations complex to 
inconspicuous, scabrous, moderately pubescent with simple to 
recurved trichomes, (2-)5 to 12(-15) cm wide by (4-)8 to 20(-27) cm 
long; lower cauline leaf petiolate, with the petiole sometimes winged, 
blade (0.5-)1.0 to 8(-12) cm long; lower cauline leaf blade ovate 
to lanceolate, variously dentate; upper cauline leaves sessile to 
auriculate, variously dentate, subtending branches of the inflorescence; 
inflorescence corymbose to loosely spicate, composed of 10 to 650 
capitula, including few to many chlorophyllous leaves subtending 
pedicels and inflorescence branches; capitula 3 to 5 mm deep by 4 to 
11 mm wide, densely pubescent with simple trichomes; outer phyllaries 
chlorophyllous, ovate to obovate, apiculate, densely pilose; inner 
phyllaries broadly obovate to auriculate, with rounded apex, with 
turgid pubescence atop inner phyllaries, subtending 5 pistillate 
florets; pistillate floret with (0-)2 to 3(-4) linear to deltoid 
awns atop achene, usually two lateral and one ventral, with erect 
zygomorphic corolla (ray); achene densely to sparsely pubescent 
ventrally dorsally pubescent over 50 to 70% of achene to glabrous; 
margins of the achene simple, firmly attached to the bases of the 
subtending bracts of two associated polliniferous florets; associated 
polliniferous florets emergent from the enclosing, subtending bracts; 
inner, polliniferous florets emergent in centripetal sequence from 
the subtending bracts during dehiscence; all the bracts with turgid 
pubescence along top edge; chromosomes 2n = 36, 72. 

HOLOTYPE: Maryland (or Virginia), Clayton (LINN!). 
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The range of P. integrifolium is Massachusetts to Georgia to 
eastern Texas to Minnesota in forest clearings, prairies, roadsides 
and on granite and limestone outcrops. This species includes all 
the taxa previously published in section Partheniastrum and spans 
the geographic range of the section. Several regional varieties 
can be recognized. 


la. P. integrifolium var. integrifolium 


Plants (0.8-)1.0-1.3 m high. Root expanded; basal leaf 
petiole often winged; basal leaf blade ovate-lanceolate, (5-)7 
to 12(-15) cm wide by (9-)12 to 21(-27) cm long; cauline leaf 
petiole often winged; cauline leaf blade ovate to lanceolate; 
upper cauline leaf sessile to auriculate; leaf dentations sharp 
to smooth and simple to complex; inflorescence corymbose, composed 
of (40-)150 to 400(-650) capitula, 4.5 to 7 mm in diameter; 
pistillate florets with (1-)2 or 3 sturdy awns, achenes glabrous 
to pubescent; diploid,* tetraploid (2n = 72; Rollins, 1950). 


DISTRIBUTION: ** 


ALABAMA: G. R. Vasey, s.n., 1878 (F); CALHOUN CO.: 
Anniston, A. H. Howell 805 (US). 





ARKANSAS: BENTON CO.: Plank, s.n. (MO); CARROLL CO.: 
P. L. Redfearn, Jr. 15300 (FSU); CLEBURNE CO.: S of Heber 
Spring, Rays Thomas Gis et al. 10224 (NCU); FRANKLIN CO.: S of 
Franklin-Madison Co. line, E. B. Smith 922 (NCU) ; INDEPENDENCE 
CO.: Bat Cave, Thomas 10645 (NCU), 7773 (TENN); LOGAN CO.: 
Magazine Mt., D. Demaree 22882 (NY); MARION CO.: Bull Shoals, 
Demaree 31856 (NCU, VPI, DUKE, GA, GH); MONROE CO.: E of Carlisle, 
J. Baskin & C. Caudle 374 wees NEWTON CO.: N of Jasper, G. E. 


Tucker 43 belly (NCU); POLK CO.: E of Mena, W. L. Graham 643 (NCU); 
POPE CO.: SW of Sandgap, Rou eden: Jr. 21509 (NCU); PRAIRIE 
CO: a Demaree 56464 (NCU); PULASKI CO.: Little Rock, 

G. M. Merrill 2104 (MO); WASHINGTON CO.: Lake Weddington, 


F. McCormick 71 & S. Hines 115 (NCU); WHITE CO.: Bald Knob, 
Demaree 47726 . (NCU); YELL CO.: Mt. Nebo State Park, Tucker 5096 


(NCU). 
































GEORGIA: BANKS CO.: near Habersham Co. line, W. H. Duncan 
5293 (GA); CATOOSA CO.: NE of Ringold, A. Cronquist 5397 (GA) ; 
CHATTOOGA CO.: punuieev tte, G.I Pollard and W. R. Maxon 447 
(NY, US, GH); CLARKE CO. Middle Oconee River, "R. M. “Harper 


154 (NY, US); CLAYTON CO. : Harper 231 (NY, US); ~ DEKALB CO.: 


*Estimate from pollen measurements (Mears, in preparation). 


*kIncluded here are the many intermediates to variety 


integrifolium and var. hispidum found in the Midwest. 
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Stone Mt., Huron H. Smith 2374 (F); FULTON CO.: Atlanta, 
R. C. Darby 232 (FSU); GWINNETT CO.: McGuire's Mill, 

J. K. Small, s.n., 11 July 1893 (F); HARRIS CO.: W of 
Manchester, Cronquist 5251 (GA, MO, NY, PH, US, GH); 
LUMPKIN CO.: N of Dahlonega, A. N. Leeds 2092 (PH); 
MERIWETHER CO.: Warm Springs, S. M. Tracy 8940 (MO); RABUN 


CO.: Glade Mt., Duncan 10096 (UGA), Clayton, J. M. Reade 


E171 (GA); STEPHENS CO.: SW of Toccoa, Duncan 11205 (GA); 
TOWNS CO.: E of Young 7 ee Ss I> Ib- “McKitrick 144 (Auburn) ; 


WALKER CO.: Lookout Mt., Duncan See (GA) . 























ILLINOIS: CHAMPAIGN CO.: A. B. Seymour, s.n., 30 June 
1884 (DUKE); COOK CO.: S of Arlington Heights, He R. “Bennett 
7640 (F, FSU); Berwyn, W. W. Calkins 7 (F); Che-che-pui-qua 
Forest Preserve, R. J. Reich 447 (F)*; Chicago, H. H. Smith 
Hose CE): Lisle, i. M. Umbach s. s-n., 18 August 1807 (F).; 

DUPAGE CO.: Villa Park, (ERE AS Beak 1480 Gr GRUNDY COF SRE 

Of Morrrs, A. C. Koelling 3198 3198 (TENN); HANCOCK CO.: Denver, 

Js (Ge Gates 10073 (F); IROQUOIS CO.: E of Watseka, epoca 
2030 (Auburn, TENN); JACKSON CO.: SE of Elkville, W. M. Bailey 
and J. R. Swayne 481 (NCU); KANE CO.: W of St. Charles, 
Bennett | iets CF, US); KANKAKEE CO.: NE of Essex, Swink 2402 
(F); LA SALLE CO.: Utica, Mrs: J cia ‘Soi. 7 Aug August 1909 
(PH) ; BE CON GO! pacn ear. Oe: Ss. Knight & R. ics Mills 5 (M0) 5 
PUTNAM CO. Suenan, V. H. Chase 10494 (F) 3 RICHLAND cO.: NW 

of Cea 4. R. Ridgway 3064 (PH); WILL CO.: SE of Caster Park, 
Swink 2439 (F); WINNEBAGO CO. : M. {S.. BebbS isin.) August Tod) 1859 
Eo, US); Atto (or Otto) A. DeSelm 328 (F); near Ce (Ce ie 
Gronemann 49 (F)3 Glenwood, pA ee King 518 eg 518 (F); near Oquawka, 

Hoe Neekabterson, s.m., 6 July 1872 Iifsi 7/2 (F); near Winnetka, C. A. 


Reynolds, SMe | 19 August 1909 . (F); W of Mt. Morris, E. E. 
SHeGEEy Se. 5 20 September 1907 (F)= Joliet, W. €. Skeelis: 369 
(#); Hinsdale, E. C. Smith 433 (FM); Naperville, Umbach, s.n. , 


8 July 1898 (F, MUSY:. 









































INDIANA: BENTON CO.: NE of Fowler. C. C. Deam 11844 (IND); 
CASS CO.: NW of Royal Center, Deam 32134 (IND); DAVIESS CO.: E of 
Montgomery, Deam 28217 (IND); JASPER CO.: Carpenter township, 
W. Welch 5452 (IND); LAKE CO.: E of Hobart, Deam 2599 (IND); 
LAPORTE CO.: W of Wanatak, Deam 34858 (IND); NEWTON CO.: N of 
Lake Village, Deam 18176 (CIND)); NOBLE CO-:) Rome City, E. B- 
Uitines isin. , July ~ S9I CE): PORTER CO. s Woof Porter, Deam | 21234 
(IND); PULASKI CO.: NE of Medarysville, Deam 31759 (IND); 
STARCKE CO.: SE of North Judson, Deam 31824 (IND); SULLIVAN CO.: 
SW of Pleasantville, Deam 51002 (IND); TIPPECANOE CO.: N of 
Battle Ground, Deam 17739 


















































*Virtually the only recent Illinois collection seen. 


468 PHYTOLOGIA Vol. 31, no. 6 


(IND); VERMILLION CO.: S of Perrysville, R. B. Buser 5285 (IND); 
WARREN CO.: S of eepecea ta Deam 25861 (IND) ; WHITE CO.: E of 
Seafield, Deam 15240 (IND). 


IOWA: BLACK HAWK CO.: M. Burk THES) (MO); BREMER CO.: B. 
Shimek, s.n., 4 September 1936 (RY); ~ CEDAR CO.: W of roan 
H. Wilkens 10981 (priv.); CHICKASAW CO.: New Hampton, L. H. 
Pammel 229 (MO); CLAYTON CO.: NW of Edgewood, Shimek, s.-n., 

19 Aug August _ 1923 (F); DAVIS CO. : E of Bloomfield, fa Hayden 

8755 (NCU); DE DECATUR CO.: J. P. Anderson, s.n July 1903 ly 1903 
(RY); FAYETTE CO.: B. Fink 234 (US); IOWA | CO. : 4 of Homestead, 
Shimek, s.n., 22 September 1924 1924 (F); JOHNSON CO.: Iowa City, 

A. S. Hitchcock, San. (MO) ~ JONES CO.: Wayne, T. S. Cooperrider 
2150 (NCU); LINN CO.: S. Smith, s.n., September 1871 (PH); 
MUSCATINE CO.: N of Summit, Shimek, s.n., a) July 1920 (F);3 
SCOTT CO.: E of Wolcott, Shimek, s.n., 8 August 1927 (PH); 
VAN BUREN CO.: Stockport, E. W. Graves 1853 (MO) ; ; WAPELLO CO. 


SW of Cliffland, Hayden 9779 (PH, US); WINNESHIEK CO.: W of 
Ridgway, Hayden et al., s.n., 1 September 1933 (MO). 











2 
n 


KANSAS: CHEROKEE CO.: E of Baxter Springs, R. L. McGregor 
15583 (NCU, US). 


KENTUCKY: CALLOWAY CO.: Murray to Pine Bluff Ferry, L. B. 
Smith & A. R. Hodgdon 4203 (F, US); EDMONSON CO.: Mammoth Cave, 
King 115 (F); HARDIN CO.: 0.: NE of Elizabethtown, E. Wherry & F. 
Pennell 13653 (PH); JEFFERSON CO.: W of Piedmont, Tele Bic Ables & 
H. Smith 54395 (NCU); MARSHALL CO.: Murray State University ity Bio. 
Salis Ge Ene Hunter & D. F. Austin 1794 (NCU); MC CRACKEN CO. 
Paducah, E. J. Palmer 17944 (MO); MC CREARY CO.: Stearns Golf 
Course, H. J. Rogers 118 (US); WARREN CO.: Bowling Green, 


S$) BopPetee.. 620... July 1897 (F). 

















MARYLAND: C. Hall, s.n. (US). 





MASSACHUSETTS: WORCESTER CO.: Jamesville, N. P. Woodward, 
S.n., 2 August 1915 (GH); N. Orange, Mrs. H. A. Ward, 28 July 
1913 (GH). apes von 


MINNESOTA: Iowa River, T. a Halle, sn s,n 18oln(CH)E 





MISSOURI: BARRY CO.: N of Flat Creek, Redfearn, Jr. and 

. Sebring 4246 (FSU, VDB); BOONE CO.: peo H. W. Rickett, 
s.0,, 20 July 1 1929 (DUKE); CARROLL CO.: N of Mandeville, ee IN 
Steyermark £3097 (CE) EMCASSIGOnm rain. s.n., 24 July 1864 1864 (MO) ; 











CHRISTIAN CO.: Chadwick W. Trelease 545 (MO) ; ~ COOPER CO. | Bata 

Bush 14951 “(10) 5 FRANKLIN CO.: NE of Stanton, Wilkens 10811 (priv.); 
“GREENE CO. Springfield, F. W. Dewart, s.n., iad: July 1892 (MO); 
HICKORY CO. : E of Nemo, N. Ce Henderson 68- 68-511 (FSU); HOWELL CO.: 

E of West Plains, Thomas 9923 (TENN) ; IRON CO. ; Vulcan, H. H. Smith 
1057 (F); JASPER CO.: Asbury, Tucker 5850 (NCU); JEFFERSON CO. : 
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Kimmswick, J. R. Churchill, SD » 1 June 1918 (MO); LEWIS CO.: 

La Grange, sik Davis 1346 (MO) ; LIVINGSTON CO.: NE of Chillicothe, 
s. Sparling _ OL (F); '; MARION CO.: W. Hannibal, Davis 7505 (MO); 
MC DONALD CO.: Bush 202A (F); MERCER CO.: E of Gainesville, 

Jie Srevecmark 85321 (GA); MORGAN CO.: Proctor Creek, Steyermark 
13204 (MO); OREGON CO.: Thayer, Pennell 11586 (PH); PHELPS CO.: 
Jerome, ws H. Kellloge, s:n., 12 July V9l2"(MO)s, PIKE CO. Eolia, 
Davis 7594 (MO) ; RALLS CO. Ilasco, Davis 4862 (MO) Sih GUATR ICO 
E of | Osceola, Henderson 65- “413 (MO); ST. LOUIS CO.: Meramec 
Heights, Sherff 74 (F); H. Eggert, S.ne,g 22) August: 1891) \(PH,,MO)\; 
SCOTLAND CO.: SE of Bible Grove, Steyermark 74470 (F); SHANNON 
CO.: Montier, Bush 182 (MO); STODDARD CO.: N of Ardeola, 
Steyermark 20787 (MO); STONE CO.: James River, Redfearn, Jr. & 

R. D. Hook 4255 (FSU); TEXAS CO.: S of Summersville, Thomas 9861 


(TENN); WRIGHT CO.: SE of Cedar Gap, O. E. Lansing, Jr. 3090 
CH US) 
































NORTH CAROLINA: ALEXANDER CO.: W of Vashti, A. E. Radford 
13862 (NCU); BLADEN CO.: SW of Elizabethtown, Ahles & J. G. 
Haesloop 29079 (NCU); eR EIELIG CO. Bolivia, Re oH, Godfrey is LM. 
Shunk 4220 (US); BUNCOMBE CO.: Ferguson Knob, D. ice Peattie 840 


(NCU); CASWELL CO.: S of eee aes C. R. Bell 11923 (NCU); FRANKLIN 
COy: Eeot Franklinton, R. L. Wilbur 3708 (FSU, GH); GATES CO.: W 

of Hobbsville, Ahles & J. A. Duke 44613. (GA, GH); GRANVILLE CO.: SW 
of Culbreth, Ahles & R. S. Leisner, 17529 (NCU); FORSYTH CO.: P. 0. 
Schallert, s.n. ee June | 1940 (TENN, MO); HALIFAX CO.: N of Halifax, 
Godfrey & & Ww. B. "Fox 49653 ; (NCSC, DUKE) ; HAYWOOD cO.: N of Sunburst, 
Ahles & Duke 42263 — (NCU) ; HENDERSON CO.: NE of Hendersonville, D. 
Pittillo 162 (KY); HERTFORD CO.: SE of Murfreesboro, Ahles & Duke 
41447 (NCU) ; IREDELL CO.: E of Catawba River, Ahles & Duke 45065 
(FSU); JOHNSTON CO.: W of Emit, Radford 25247 rere MACON CO. 
Highlands, L. Stewart & H. Heckenbleikner, s.n., July 27, 1938 
(NCU); MECKLENBURG CO.: E of Newell, Ahles & es 44822. (NCU): 
MONTGOMERY CO.: NW of Mt. Gilead, Radnerd 132347 (NCU) = POLK CO: 
Ferguson Knob, Peattie 839 (F); RANDOLPH CO.: SW of Ulah, Bell 
12211 (NCU); ROBESON CO.: E of Lumberton, Ahles & Haesloop 29004 
(NCU, TENN); SURRY CO.: S of Dobson, Radford 13032 (NCU); 
TRANSYLVANIA CO.: Cedar Mt., O. M. Freeman 58335 (NCU); WAKE CO.: 
Raleigh, Godfrey 3964 (NCU, NY). 






















































































OHIO: CUYAHOGA CO.: near Cleveland, J. M. Greeman 1345 (MO). 


OKLAHOMA: SEQUOYAH CO.: NE of Sallisaw, C. S. Wallis 7476 
(NCU). 


SOUTH CAROLINA: ANDERSON CO.: near Starr, Duncan 9968 
(GA, US); CHEROKEE CO.: NNW of Blacksburg, Ahles & J. Haesloop 26774 
(NCU); CHESTER CO.: NNW of Leeds, Bell 7330 (NCU); FAIRFIELD CO.: 
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Dawkins, Freeman 56385 (NCU); KERSHAW CO.: SE of Liberty Hill, 
Radford 23683 (NCU); LAURENS CO.: Rt. 114 & SC252, Bell 10160 

(NCU); MC CORMICK CO.: NW of Mt. Carmel, Radford 26181 (NCU). 

OCONEE CO.: NE OF Walhalla, Duncan 11254 (GA); PICKENS CO.: : 

Sassafras Mt., Radford 15467 (NCU); UNION CO.: SE of Carlisle, 
Bell 8385 (NCU); YORK CO.: W of Clover, Ahles & Haesloop 27022 
(NCU). 


























TENNESSEE: ANDERSON CO.: W of Oak Ridge, H. DeSelm & P. 
Whitford 9138 (TENN); BLEDSOE CO.: E of Pikeville, A. J. Sharp 
et al. 43719 (TENN); COCKE CO.: English Mt., J. A. Chapman, 
iS-n.)) 23) June 1954 (TENN); CUMBERLAND CO.: AAT Me. ,, Bere 
Adans, Se Bele n., 26 July 1963 (NCU, TENN); COFFEE CO.: NE Arnold 
Village, R. Kral 32248 (NCU, VDB); DICKSON CO.: near White 
Bluffs, Pennell 11472 (PH); FENTRESS CO.: near Allardt, Sharp 
& J. K. Underwood 2209 (TENN); FRANKLIN CO.: Monteagle, Godfrey 


69838 (FSU); GRAINGER CO.: Morristown, J. D. Smith, s.n. 3 

16 Aug. 1880 (US); HICKMAN CO. Centerville-to Wrigley, Sharp et 
al. 449 (TENN) ; HOUSTON CO. : WNW of Van Leer, Kral 35857 (os 
HUMPHREYS CO.: E of McEwen, K. Rogers 33965 (TENN); KNOX CO. 

near Solway, H. Gale 18 (TENN); LEWIS CO.: Meriwether Lewis 

Mon., Kral 36227 (VDB); PICKETT CO.: Pickett State Park, Sharp et 
al. 4150 (TENN); POLK CO.: Cherokee National Forest, Sharp et al. 
46508 8 (TENN); ROBERTSON CO.: Eggert, s.n., 18 July 1897 1897 (MO); 
SEVIER CO.: near Pittman Center, R. HL Whittaker 571 'l (TENN); 
STEWART CO.: W of Dover, Sharp etcaley 7696 (TENN); Ul UNION CO. 
Norris Lake Forest, A. W. Morrison, 21 June 1937 (TENN); VAN " BUREN 
CO.: Underwood & Sharp 4012 4012 CTEM) WILLIAMSON CO.: S of Fairview, 
Kral 31560 (TENN, VDB); “WILSON CO.: SE of Gladeville, Kral 26966 


(DB) Gta? 









































TEXAS: Leavenworth, s.n. (PH); GRAYSON CO.: Denison, 
G. W. Letterman 251 (NY); TITUS CO.: E of Cokeville, V. L. 
Cory 55888 (US). 


VIRGINIA: AMELIA CO.: J. B. Lewis 841 (VPI); AUGUSTA CO.: 
Little Bald Knob, Freeman, s.n., 5 Sept. 1939 (FSU); BEDFORD CO.: 
A. B. Massey, s.n., 5 July 1956 1956 (VPI); BOTETOURT CO.: Thunderhill 
Mt., R. S. Freer 1889 (GH) ; ~ CAMPBELL CO.: Waterlick Rd. G. W. 
Ramsey aE R. S. Freer 4243 (NCU); CAROLINA CO.: SW of Ruther oleae 
Hees Iltis 2383 (US); CHARLES CITY CO.: near Hampton, O. H. 

Weiss 30 (VPI); | Bae CO.: Broad Run, Massey, s.n. aig) Ju ly 1961 
(VPI); ~ FREDERICK is ee EF. W. ~ Hunnewell — 10730 (CHI ~ GREENE 
CO.: Bearface Mt. Fosberg 17216 (FSU); HALIFAX CO.: S of 
Hyco River, Ales Sr ee Fee wee (NCU); HENRICO CO.: Univ. of 


Richmond, Asher & Troy, s.n., 9 July 1937 (VPI); JAMES Clee 
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Williamsberg, A. C. Barans 300 (NCU); MADISON CO.: H. N. Moldenke 
#9193 (NY); MONROE CO. : W. Mow Canby, s.n., Aug. 1858 (NY); NANSEMOND 


iG. ( M. L. Fernald et ple 5119 (PH); NELSON CO.: Afton, E. S. 


Steele 48 (US); NORFOLK CO.: Ford's Pilaneyeati eB Meredith, Some 








25 an. June 1924 (DUKE); PAGE CO.: Mt. Marshall, Be A. Allard dike 

(NY, US); PI’ PITTSYLVANIA CO.: E Wo Danville, Ahles & James 62195 
(NCU); PRINCE GEORGE CO.: NE of Gary Church, Wilkens 6318 (priv.); 
ROCKBRIDGE CO.: Elk Creek, Freer 3176 (VPI); SHENANDOAH CO.: 
Hunnewell 12984 (VPI); SUSSEX CO.: near Mason, Ahles & R. Baird 
58540 (NCU). 

















WEST VIRGINIA: GREENBRIER CO.: White Sulphur Springs, 
K. K. Mackenzie 416 (NY); Hawkes Nest, Bartley & Pontius 510 
(NY); HARDY CO.: “Lost Gitty. SE.) Li Care 6829 (NY); MONROE: Red 


Sulphur Springs, Hunnewell 12983 (GH). 





WISCONSIN: RACINE CO.: Sylvania, Mrs. J. M. Milligan, 
Aug. 1886 (US); Racine, Hale, s.n. (FM 219665, PH); RACINE 
or on ‘CO.: : S. C. Wadmond 1448 (PH). 








Variety integrifolium covers nearly the entire range of 
section Partheniastrum and overlaps every other taxon of the 
section. There is a tendency for the northern plants to be 
larger and more robust, although equally robust plants occur 
in Georgia and S. Carolina. 


The identity of the type variety was unexpected since var. 
henryanum is the major variety in Virginia. However, along the 
Atlantic seaboard, where Clayton collected his specimen, var. 
integrifolium with large leaves and many capitula in each 
inflorescence does now occur and does now match Gronovius' (1743) 
illustration. 


In Virginia, the Carolinas, Georgia and Alabama, the tetraploid 
pollen type is very rare; in Illinois, Iowa, Missouri and Arkansas 
the tetraploid pollen type represents about 60% of the population 
of var. integrifolium. Most of the Parthenium integrifolium 


specimens of Missouri and Arkansas are intermediate to typical 


integrifolium and var. hispidum. 
lb. Parthenium integrifolium var. henryanum Mears, var. nov. 


Folia basalia ovata vel ovato-lanceolata, acuta, (3-)4-8 cm 
lata, (4-)6-12(-20) cm longa, serrationibus simplicibus, 
petiolis simplicibus; capitula diametro 4-6 mn. 
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Plants 0.6 to 1.0 m high; roots expanded; basal leaf petiole 
simple; basal leaf blade ovate-lanceolate obtuse to acute, (3-)4 
to 8 cm wide by (4-)6 to 12(-20) cm long; cauline leaf petiole 
simple; cauline leaf ovate-lanceolate; upper cauline leaf with 
simply winged petiole, not auriculate; leaf dentations simple; 
inflorescence corymbose, composed of (18-)90-180(-400) capitula, 
4. to 6. mm. in diameter; pistillate florets with (0-)2 to 
3(-4) sturdy awns; achenes glabrous to pubescent; diploid*. 
HOLOTYPE: N. Carolina: Yadkin Co.: S of Cycle, Radford 15387 


(NCU! ) 


DISTRIBUTION: 


ALABAMA: CHEROKEE CO.: S of Centre, Kral 35030 (VDB); 
CLAY CO.: Millersville, Pollard & Maxon 177 (NY, US, GA); 


DE KALB CO.: SE of Fort Payne, S. McDaniel 6392 (VDB): FRANKLIN 


CO.: N of Liberty Hill, Kral 32928 (VDB); MACON CO.: near 
Northfox Creek, H. D. Moore 303 (Auburn, VDB); ST. CLAIR CO.: 


Beason Cove, P. E. Bostick 2889 (NCU); WINSTON CO.: Underwood, 


s.n., 2 June 1896 (NY). 




















GEORGIA: CHATTOOGA CO.: W of Cloudland, Cronquist 5314 
(US, PH, MO, NY, GH); CLARKE CO.: Athens, K.M.D. s.n., 
30 May 1929 (CA); DADE CO.: W of Tennessee line, Duncan 
5432 (GA); ELBERT CO.: W of Elberton, Duncan 11650 (GH, 
NCSC, TENN, GA); FLOYD CO.: Rome, Chapman, s.n., 1872 (MO); 
FORSYTH CO.: Suwannee Mt. ic W. McDowell Ba Ge H. ~ Venard 
375 (GA); FULTON CO.: near : Atlanta, Venard V-355 (GA); HART 
CO.: SW of Hartwell, K. M. Wiegand & W. E. Manning 3342 
(GH); HAVERSHAM CO.: Cornelia, A. L. Quaintance, 14 June 1899 
(GA); MERIWETHER CO.: Pine Mt., D. Eyles 7206 (GEO, GH); RABUN 
CO.: near Glade, Duncan 10071 (GEO, GA); WALKER CO.: Lookout Mt., 
Eyles 5474 (GEO). 














NORTH CAROLINA: ALAMANCE CO.: SW of Saxapahaws G. S. 


Ramseur & A. E. Hammond 2295 (NCU); BERTIE CO.: SW of Ashland, 
Ahles & Duke 41399 (NCU); BLADEN CO.: Eldisabecneem Ty Regt 
ron. R. Randolph 1048 (GH); BUNCOMBE CO.: Black Mt., P. C. 
Standley & H. C. . Bollman 10442 (US); BURKE CO.: NE of Burke 
Chapel, Bell 8632 (NCU) ; CALDWELL CO.: SE of Draco, Radford 
14927 (NCU); CARBARRUS CO.: N of Midland, Ahles & Leisner 16075 
(NCU); CATAWBA CO.: N of Hickory, J. K. Small & A. A. Heller er 94 
(F, PH); CHATHAM CO.: S of Chapel Hill, F. J. Crutchfield 1452_ 
(NCU) ; CHEROCKEE CO.: S of Hiwassee Dam, Radford 11696 

(NCU); CHOWAN CO.: W of Small's Crossroads, Ahles & Duke 44232 
(NCU); CLEVELAND CO.: NNE of Lawndale, Ahles & Leisner 15256 























*Estimate from pollen measurements. 
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(NCU); CUMBERLAND CO.: S of Roslin, Ahles & Haesloop 29833 (NCU); 
DAVIDSON CO.: NW of High Rock, Radford 12916 (NCU); DURHAM CO.: 
near Braggtown, Godfrey et al. 50385 (NCSC, DUKE, GH); EDGECOMBE 
CO.: E of Rocky Mount, Godfrey & Fox 49329 (NCSC, DUKE); FORSYTH 
CO.: NE of Donnaha, Ahles & Duke 45410 (NCU); FRANKLIN ot WNW 

of Rocky Ford, Ahles & Leisner 16442 (NCU); GREENE CO.: N a 

Jason, Radford 36630 (NCU); GUILFORD CO.: NW of oa th 
Melvin 3578 (NCU); eee Ahles & Leisner 17104 (NCU); HARNETT 
COS: E of Lee Co. Line, H. Laing 1343) ane HENDERSON CO.: 
Sugarloaf Mt., F.O. Grover, Seley. wee uly, 1933 (TENN); HENRY CO.: 
E of Martinsville, Ramsey 6862 6862 (NCU) ; IREDELL CO.: W of Long Camp, 
Ahles & R. Britt, 41068 (NCU) ; JONES CO.: E of Pal locksvii le, 
Radford 37259 (NCU) ; LEE CO.: NE of Salem Church, S. Stewart 533 
(NCU); LINCOLN CO.: W of Lincolnton, Bell 8828 (NCU); MACON CO.: 

SW of Highlands, Godfrey 51419 (NCSC, DUKE, FSU); MONTGOMERY 

CO.: W of Troy, Radford 14547 (NCU); NASH CO.: E of Johnston Co. 
line, Ahles & Bell 16614 (NCU); NORTHAMPTON CO.: WNW of Garysburg, 
Ahles & Duke 45582 (NCU); ORANGE CO.: Chapel! Halls iE. Hous, sin, 
19 October 1937 (NY); PERSON CO.: N of Bushy Fork, Bell 14678 (NCU) ; 
PITT CO.: WNW a aga Radford 39710 (NCU); RANDOLPH CO. 

Pisgah Forest, . Rydberg 9515 (NY);. ROWAN CO.: near Faith, 
Heller 14157 aie MO); near - Salisbury, Heller, s.n. (#947), 

28 June 1890 (F, PH, MO, NY); NNE of Faith, J. | dig Wie “Horton 1284 

(NCU) ; RUTHERFORD CO.: S of Forest Gilisy) Diem Me Smith ich 55) (NCU) 
SCOTLAND CO.: WNW of Lawted Hill, Ahles & _ Haesloop 28745 (NCU) 3 
Lower Laurel Hill, R. Ward, s.n., 14 0c October 1928 (NCU)*, STANLY 
CO: Slot New London, Ahles & Leisner 16091 (NCU) ; near EaEbabrus 
Co. Gea. Godfrey & Fox 49892 (NCSC, MIN, DUKE); STOKES CO.: Schallert, 
S.n., 25 May 1941 (NY); SURREY CO.: Rage a Wilbur 4217 (Nese, CDs 
TRANSYLVANIA CO.: Rivis' Ridge, D. M. Eggers F435 (VDB) ; VANCE CO. 
N of Epson, Ahles & Leisner 17351 (cu); WARREN CO.: N of ae 
Wilbur 3735 (NCSC, GH); SE of Manson, Bell 4171 (NCU); WAYNE CO.: 
Newton Groove (sic! Grove), Godfrey 4237 (US); WILSON CO.: S of 
Bailey, Radford 35533 (NCU). 





























































































































SOUTH OL INA: ABBEVILLE CO.: E of Abbeville, Radford 25988 
(NCU); ANDERSON CO.: near Starr, Duncan 9968 (GEO, NCSC, MO); 
DARLINGTON CO.: near S eisde B. E. Smith 5950 (NCU); GREENVILLE CO.: 
Hogback Mt., Wherry, s.n., 17 Sept. 927 ’ (NCU); LANCASTER CO.: SW 
of Tradesville, Ahles & - Haes loop 27489 89 (NCU); LAURENS CO.: near 
Little River, Bell 7978 (NCU); OCONEE CO.: Big Bend on Chattooga 
River, D. M. DuMond LA, (NCSC) ; PTCEENS CO.: Table Rock, L. 
Rodgers _ 204 (DUKE); SPARTANBURG CO.: E of Boiling Springs, Bell 
10377 (NCU). 

















*Infested with Coleosporium terebinthinacea uredinia & telia, det. 
Olive, 1943. 
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TENNESSEE: BLEDSOE CO.: S of Herbert Domain, R. E. Shanks 
eb al. 8951 pee COFFEE CO.: S of Manchester, R. _McVaugh 4410 4410 
(GA); FENTRESS CO. Shanks 3063 (NCSC, TENN); GRAINGER CO. 
CEigchoMe..4, J. “D. saith, 6 s.n., 11 Aug. 1880 (TENN, US); KNOX Com: 
FtmwGtty,. He M. ~ Jennison, EAA Aik, Sept. 1937 (GA, TENN); MEIGS 
CO.: Near Decatur, Sharp & - Underwood 2306 . (TENN, MO); RHEA CO.: 
Dayton, Shanks et al. 4257 (TENN); RUTHERFORD CO.: ESE of 
Murfreesboro, H. I. DeSelm 7230 (TENN); WAYNE CO.: W of Hohenwald, 
Kral 31607 (VDB) ; ? CO.: White Cliffs Springs, F. Lamson-Scribner, 


s.n., 5 July 1890 (NCU, US). 























VIRGINIA: ALLEGHANY CO.: C. L. Stump s.n. (VPI); APPOMATOX CO.: 
Appomatox, R. P. Winton, s.n., a July 1950 (VPI); AUGUSTA CO.: 
Rt. 664, Freer APPS (NCU); SW of Sherando, Kral 13443 (FSU); 
BATH CO.: Beard Mt., , W. W. Hopkins, s.n., 21 June 1945 CHER) 3 
BEDFORD CO.: 1Ne Jsle (amen 3447 (MO, US); BOTETOURT CO. 
Bearwallow Gap, Freer 1610 (GH); BUCKINGHAM CO.: Willis “Moun tare 
A. M. Harvill 16074 (NCU) ; CAMPBELL CO.: Lynchburg, N. L. 
Britton et al, s.n., 1 July 1892 (NY); CHARLES CITY CO.: 
Williamsburg, oe .E. Ware 2658 (NCU, VDB); CHESTERFIELD CO. 
Massey s-n., 13 July 11937 (PD): (CRALGNCOR SE, ein Uitteaul 6694 (VPI); 
DINWIDDIE CO.: SSW of Petersburg, Kral 13185 (VDB); FRANKLIN 
CO.: Rockymount, Winton, s.n., 25 July 1950 (VPI); GREENSVILLE 
CO.: E of Fmporia, Fernald and Be Long 8500 (PH, GH); E of Radium, 
Harvill 15797 (NCU); MECKLENBURG CO.: US iS 58, W. D. Seaman 3250 (NCU); 
NANSEMOND CO.: Suffolk, Heller s.n., 8-13 June 1893 (PH); (or 
NORFOLK CO.) Dismal Swamp, Pollard 860 0 (NY); PAGE CO.: Luray, 
Steele & Mrs. Steele 90 (MIN, MO, GH, US, *NY); PRINCE GEORGE 
CO.: Blackwater School, Fernald et al. 5945 (GH, PH); PULASKI 
CO.: Pulaski Mt., L. dundley, S.0., uc) Aug. 1954 (VPI); ROC 
CO.: Goshen, Steele, s. Mm.» LiSepes 1904 (US); ROCKINGHAM CO. 
Hes. “Mosby. s.n. , 20) Mae. 1936 (VPI); S SHENANDOAH CO. : Migeamunten 
Mts “Willkens ihe py} (priv. ye ~ SUSSEX CO. : Waverly, W. P. Blackwell s.n., 
21 June 2945 (VPL).. 










































































WEST VIRGINIA: GREENBRIER CO.: Slaty Mt., EOE Berkley NL PANG, 
(MO); White Sulphur Springs, G. H. Morton 2973 (TENN); HAMPSHIRE 
CO.: Lehew, L. Griscom & Hunnewell 18794 (GH); MONROE CO.: Slaty 
Mt., D. Emory 71037 (NCU); Old Sweet Springs, Steele, s.n., 


8 Sept. 1905 (US). ; 








*clearly rhizomatous 
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Var. henryanum is named to commemorate Mary G. Henry, the 
gifted explorer and collector of rare American species, and the 
Henry Foundation for Botanical Research of Gladwyne, Pennsylvania, 
where many rare or naturally extinct taxa of the southern United 
States are growing and available for study. Several varieties 
of Parthenium integrifolium have been growing there for 20 years. 


Variety henryanum is a characteristic plant of the hills and 
mountains of the Virginias, the Carolinas and eastern Tennessee 
and Kentucky. It intergrades with var. integrifolium at various 
points of overlap. In many areas of N. Carolina both varieties 
can be seen together with intermediates. Variety henryanum also 
overlaps with var. auriculatum and intermediates are known. 


lc. Parthenium integrifolium var. mabryanum Mears, var. nov. 


Folia basalia lanceolato-ovata, acuta, (1.4-)2-4(-4.5) cm lata, 
(6-) 7-12(-13.5) cm longa, serrationibus simplicibus petiolis 
simplicibus; capitula diametro 4.5-6 mm. 


Plants 0.3-0.6 m tall; roots expanded; basal leaf petiole 
simple; basal leaf blade linear-lanceolate acute (1.4-)2 to 
4(-4.5) cm wide by (6-)7 to 12(-13.5) ecm long; cauline leaf 
petiole simple; cauline leaf blade lanceolate; upper cauline 
leaf sessile, not auriculate; leaf dentations simple; inflorescence 
corymbose, composed of (30-) 40 to 75 (-85) capitula, 4.5 to 6 mn. 
in diameter; pistillate florets with (0-) 2 sturdy awns; achenes 
nearly glabrous to pubescent; diploid*., 
HOLOTYPE: N. Carolina: Cumberland Co.: near Manchester, Ahles & 
Leisner 33394 (NCU!) 


DISTRIBUTION: 


NORTH CAROLINA: CRAVEN CO.: SW of Caton, Radford 37608 
(NCU); near Lillington, Godfrey & Fox 49441 (NCSC); GATES CO.: 
S of Merchants Pond, Ahles & Duke 48471 (NY); HARNETT CO.: Spout 
Springs, Bostick 119-14 (GEO); LEE CO.: E of St. Andrews 
Church, Stewart 487 (NCU); MARLIN CO.: SE of Jamesville, 
J. Pringle 31231 (TENN); UNION CO.: S of Monroe, Ahles & Haesloop 
31439 (GA, NCU, GH); SE of Monroe, Ahles & Haesloop 27532 (VDB, 
UNC); WAKE CO.: NE of Rolesville, DuMond 344 (NCSC); WAYNE CO.: 
Newton Groove (sic!), Godfrey 4237 (DUKE, GH). 


























*Estimate from pollen measurements. 
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SOUTH CAROLINA: N of Hartsville, T. Webber, Aug. 1921 (NCU). 


VIRGINIA: NANSEMOND CO.: SUFFOLK, E. Bartram, 17 Sept. 1907 
(PH); Suffolk, Heller 975 (US, GH, MO, F, MIN). 


This variety is named for Professor Tom J. Mabry of the 
University of Texas at Austin, who has contributed much to the 
chemical study of the origins and relationships of plant taxa. 

It is an extreme morphological and edaphic type, restricted to 
the coastal sands of Virginia and the Carolinas. It is most 
similar to var. henryanum, with which it interacts in a few areas 
of overlap. 


ld. Parthenium integrifolium var. auriculatum (Britton) Cornelius 
ex Cronquist Rhodora 347: 399 (1945). 


P. auriculatum Britton in Britton & Brown, Ill. Fl. N. Amer. 
3:521 (1898). 


P. hispidum var. auriculatum (Britton) Rollins Contr. Gray Herb. 
7 22) 6 16950). 


Plants (0.6-)0.8 to 1.0 m high; roots expanded; basal leaf 
petiole usually winged, sometimes with 2 to 4 wings; basal leaf 
blade ovate acute, 5 to 8 cm wide by 11 to 18(-20) cm long; cauline 
leaf petiole often winged to auriculate; cauline leaf blade 
ovate-lanceolate acute; upper cauline leaf auriculate; leaf 
pubescence sturdier than in type variety; leaf dentation complex; 
inflorescence corymbose, composed of 40 to 80(-120) capitula, 5.5 
to 6.5 mm in diameter; pistillate florets with (0-)3 sturdy awns; 
achenes pubescent to densely pubescent; diploid (n = 18)**, rarely 
tetraploid*. 

TYPES: Virginia: Mecklenbrug Co.: near Clarksville, W. Ashe 
2400 (NY!), which I designate as lectotype; Co. unknown: Allegheny 
Mt. H. Eaton, May, (June ?) 1831 (NY!), co-type. 


DISTRIBUTION: 


ALABAMA: CLAY CO.: Horn Mt., E. Grimes, Jr., s.n., / July 
1968 (Auburn). 


*Estimate from pollen diameter. 


**Personal count of pollen mother cells. 
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NORTH CAROLINA: BURKE CO.: SE of Morganton, Bell 8745 
(NCU); DURHAM CO.: near Braggtown, Godfrey et al. 50386 (NY, GA, 
FSU, MIN, NCSC, TENN, US, GH); Eno River, L. Anderson 6265 
(PH); GASTON CO.: S of High Shoals, Ahles & Leisner 15150 (NCU); 
GUILFORD CO.: Lows Church, W. Batson, Jr. 711 (DUKE); ORANGE CO.: 
Duke Forest, D. Correll 5103 (DUKE); near Eastwood Lake, Titman 
& Patton 225 (NCU); PERSON CO.: Block Island, W. Ashe (?), 1896 
(NCU); "My, 1896, Person Co., N.C." W. Ashe s.n. (NY); ROCKINGHAM 
CO.: S of Leaksville, Radford 13650 (FSU, NCU); WARREN CO.: 

N of Enterprise, Ahles & Bell 12872 (NCU, GA). 




















TENNESSEE: ANDERSON CO.: E of Clinton, Wilkens 3509 
(eeiv.); KNOX CO.: Mascot, L. Finn, s.n., 5 July 1967 (TENN); 
Knoxyidiiles AS Ruth, s-n., June, 1897 (NCU). 





VIRGINIA: Leidy, s.n., July, 1867 (PH); AMELIA CO.: J. 
Lewis 2030 (VPI); FREDERICK CO.: Meadow Mills, Freeman, s.n., 
9 June 1935 (US); Cedar Creed, Hunnewell, s.n., 5 Aug. 1929 
(VPL, GH); MECKLENBURG CO.: MONTGOMERY CO.: SE of Ellett, 
Kral 10395 (NCU, VPI, FSU); E of Blacksburg, R. Martin 1988 
(FSU, KY); W of Shawsville, Massey, s.n., 24 May 1937 (VPI); 


PRINCE EDWARD CO.: Ramsey et al. 7985 (NCU); ROANOKE CO.: Dixie 
Caverns, C. Wood, Jr. 3633 (GH) ; SHENANDOAH CO.: near Cedar Creek, 
Hunnewell, s.n., 26 June 1931 (GH); WARREN CO.: Front Royal, 


Eeesaneent. s.n., 27 Aug. 1949 (MEN). 

















WEST VIRGINIA: HAMPSHIRE CO.: Capon Springs, Core, s.n., 
lOmAue LOS) (NY). 


Variety auriculatum probably is related most closely to var. 
hispidum f. repens of Missouri. However there are reasons to 
believe that var. auriculatum and P. radfordii also are closely 
related. Variety auriculatum is restricted to soils of high 
limestone content (Godfrey et al. label; Wilkins, priv. comn.). 
Var. auriculatum overlaps in general disttibution with var. 
henryanum, and there are many intermediates. The intermediates 
have fully viable pollen, as determined by the lactophenol blue 
test. 


le. Parthenium integrifolium var. hispidum (Rafinesque) Mears, 


comb. nov. 
Parthenium hispidum Rafinesque New Fl. N. Amer. 2:25-6. (1837) 


Parthenium hispidum var. typicum Rollins Contr. Gray Herb. 
LZ glal0)s (1950) 


Plants 0.3 to 0.7 m tall; roots not expanded (rhizomatous) ; 
basal leaf petiole simple; basal leaf blade ovate-lanceolate 
acute to obtuse, (2-)4 to 8(-9) cm wide by (5.5-)7 to 15(-19.5) 
cm long; often no cauline leaves except subtending the inflorescence; 


4.78 Pay TOL 0 ere Vol. 31, no. 6 


lower cauline petioles (if present) simple; upper cauline leaf 
sessile, not auriculate; leaf pubescence sturdier and less recurved 
than that of type variety; dentations inconspicuous to complex; 
inflorescence corymbose composed of (10-)20-50(-150) capitula, 
(6-)8-9(-11) mm in diameter; pistillate florets with Q-2(-3) awns, 
usually linear laterally; achenes nearly glabrous to (usually) 
densely pubescent; tetraploid. (2n = 72; Rollins) 


NEOTYPE: MISSOURI: St. Louis Co., rocky limestone woods §. of 
Allenton, F. W. Pennell 11692 (PH!). 


DISTRIBUTION: 


ARKANSAS: ARKANSAS CO.: Stuttgart, Demaree 15423 (F, MO) 
21105 (GA); ASHLEY CO.: Portland, Demaree 14749 (F, MO): CARROLL 
CO.: Beaver, Palmer 5591 (F, MO, US); CLARK CO.: Arkadelphia, 
Demaree 55357 (VDB) (VDB) ; DREW CO. : Monticello, Demaree 23160 (MIN, 

NY, MO, cay, 24939 (NCU, GA, FSU, VPI, GH); GREENE CO. Lake 
Springfield. Redfearn, Jr. 3603 (GA); HEMPSTEAD CO.: Fulton, 

Palmer 8062 (NY, MO); LONOKE CO.: Carlisle, Demaree 17584 

(MIN, FSU, NY, F, MO); MONROE CO.: Roe, Demaree 12951 (NY); NEWTON 
CO.: NW of Boxley, Redfearn, Jr. and W. Weber 25371 (NCU); PRAIRIE 
CO.: Ulm, Demaree 14915 (F, MO); Hazen, Demaree 38674 (GA); SEBAST- 
IAN CO-: Ft. Smith, J. M. Bigelow, s.n., 21 June 1853 (NY): SHARP 
CO.: Hardy, 











ILLINOIS: Penice, F. Brendel s.n. (F #310723). 


KANSAS: CHAUTAUQUA CO.: Hitchcock 1086 (NY, US, MO, GH); 
COWLEY CO.: M. White, s.n., 1899 (NY); ELK CO.: G. Clothier 1086a 


(MO, US, GH, NY); GREENWOOD CO.: W of Eureka, H. =p: “Ripley & Re R. C. 
Barneby 7249 (NY). 





LOUISIANA: BOISSIER PARISH: Boissier City, Demaree 20813 (GH); 
E of Filmore, Kral 20240 (VDB); CADDO PARISH: Shreveport to 
Mooringsport, C. Brown 6077 (GH); Shreveport, J. Gregg 4147 
(MO); RED RIVER PARISH: W of Coreshatta, J. Thieret 28624 (FSU); 
WEBSTER PARISH: S of Doyline, Thieret 24346 (DUKE). 














MICHIGAN: KALAMAZOO CO.: W of Schoolcraft, C. R. Hanes 3897 
(NY), 4027 (GH), 4511 (GH); W of Schoolcraft, F. J. Hermann 9059 
CUS;;, NY Eos Bi MO). 








MISSOURI: AUDRAIN CO.: Farber to Vandalia, Steyermark 
16301 (US, MO); BARRY CO.: S of Purdy, Wilkens 2522 (priv.); 
BENTON CO.: N of Warsaw, Steyermark 10695 (MO); CHRISTIAN CO.: 
SE of Chadwick, Steyermark 22984 (F, MO); pe EDR, CO.: W of 
Cuba, Henderson s.n., 9 May 1959 (FSU); DALLAS CO.: S of 
Windy itis Henderson 67-374 (FSU); DENT CO.: NE a Edgar 
Springs, Steyermark 25431 (F, MO); FRANKLIN CO.: near Gray 
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Summit, E. Thatcher 54 (MIN); GASCONADE CO.: Mt. Sterling, G. 
Ownbey 772 (MIN); GREEN CO.: NE of Springfield, Redfearn, lira 
14759 (FSU, NCU, MDB 5 HICKORY CO.: S of Hermitage, Steyermark 
13364 (MO); IRON CO.: Buzzard Mt. C. Russell, s.n., August weet 
(MO); JASPER CO.: Pareneee. Palmer 3978 (NY, US); JEFFERSON CO.: 
SW of Pacific, Steyermark USS eae (Ga))e ~ JOHNSON CO.: S of Knob eee: 
Henderson 68-626 (FSU); LACLEDE CO.: Pease Mill, Steyermark 

10537 (MO); MILLER CO.: Iberia to Tuscumbia, Steyermark 13009 
(MO); MONTGOMERY CO.: E of Mineola, Steyermark 65431* (F)**; 
OREGON CO.: W of Turner Mill Spring, Palmer & Steyermark 41743 
(MO); OSAGE CO.: NW of Freeburg, Steyermark 27685 (F); OZARK CO.: 
Gainesville, Palmer 34768 (US); PHELPS CO.: Jerome, Kellogg 448 
(MIN, US); POLK CO.: SE of Pleasant Hope, Steyermark 71316 (F); 
PULASKI CO.: W of Dixon, Steyermark 19231 (MO); SAINT CLAIR 

CO.: N of Collins, Henderson 67-954 (FSU); SAINT LOUIS CO.: 
Eggert, s.n., 3 June 1892 (MIN, PH, US); Allenton, Eggert, s.n 
16 August 1893 — (MO, Use. Soule a U7! aly 1892 (GH); Sutton, Eggert, 
s.n., 23 May 1896 (F, PH, NY, US); Allenton, Letterman, Seer 
June 1884 (F); SHANNON CO. : Montier, Bush 4735 (MIN); Bush 375 
(PH: ISS Ss, Ch), 189 (NY, MO, GH); STONE CO.: Galena, Palmer 5782 
(F, MO, US); TANEY CO.: N of Ridgedale, Redfearn, Jr. & Eggers 
H22/95) (FSU) : TEXAS, €O.: W of Dunn, Steyermark 8216 (MIN) ; WARREN 
GOues| Wright City, B. Bauer 704 (F); WAYNE CO.: E of Greenville, 
Steyermark 11271 (MO) ; WEBSTER CO.: WSW of Fordland, Redfearn, 
Nite JS (FSU): WRIGHT CO.: E of Grimes Mill, Steyermark 84154 
























































(GA)*. 


OKLAHOMA: LEFLORE CO.: near Page, W. W. Blakley 1452 (NY, 


GH); OSAGE CO.: E of Foraker, U. T. Waterfall 13148 (DUKE, US). 


TENNESSEE: DICKSON CO.: W of White Bluffs, H. K. Svenson 
4406 (PH)**. 


TEXAS: BOWIE CO.: Buchanan, Eggert, s.n., 13 June 2858 
(MO); E of new Boston, H. Gentry 2872 (NCU) ; ~ HARRISON Gon sus: of 


Caddo Lake, D. S. & H. B. Correll 16801 (NCU); E of Caddo Tae, 


Correll et al. Danse (NCU). 





Variety hispidum is easily distinguished from typical var. 


integrifolium and is often restricted to dolomitic limestone 
barrens in Missouri and Arkansas. Variety integrifolium does not 
invade the barrens, but is often found in adjacent habitats; 


*No flowers. 


**kMixed collection. 
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many morphological intermediates of var. integrifolium and var. 
hispidum exist. Moreover, there is an edaphic type of var. 
hispidum which is found in prairie conditions in Missouri and 
Arkansas in mixed populations with var. integrifolium. 


The Michigan population is more than 300 miles disjunct 
from the nearest known population of var. hispidum and more 
than 50 miles disjunct from the nearest known population var. 
integrifolium. It is along a railroad. The fiowers of var. 
hispidum usually mature before June 1, while the flowers of 
var. integrifolium often mature about two weeks later. Mowing 
and grazing have upset this weak barrier. 


P. integrifolium var. hispidum forma repens (Eggert) Mears, comh 


nov. 


P. repens Eggert Catal. Pl. St. Louis p. 16 (1891). 


Differing from var. hispidum f. hispidum only in the presence 
of winged petioles on the basal leaves and in the presence of 
complex dentations in the leaves . Tetraploid*. 

LECTOTYPE (Rollins, 1950): MISSOURI: near St. Louis, May 23, 1879, 
Eggert s.n. (MO); isotypes (F, NY). 


DISTRIBUTION: 
(KANSAS: BUTLER CO.: S of Latham, S. Stephens 3066 (NY). 


MINNESOTA: Leroy, Hale, s.n., 1861 (PH). 





MISSOURI: CHRISTIAN CO.: E of Caieteon, Steyermark 23275 
(MO, F, NY, Ms hide MIN); CRAWFORD CO. R. E. Woodson, Jr. 666 
(MO); DALLAS CO.: S of Corkery, Spepeededd 13832 (MO); FRANKLIN CO.: 
Paciiaice Churchill, s.n., 3 June 1918 (MO); GASCONADE CO.: S of 
Mt. Sterling, Steyermark 73281 (F); H HICKORY CO.+ E of Jordan. 
Steyermark 13271 (MO); JEFFERSON CO.: SE of Catawissa, Steyermark 
1037 (MO); OZARK CO.: Gainesville, Palmer 34768 (MO); PULASKI 
CO.: Waynesville, F. Drouet 227 (MO); ST. LOUIS CO.: Eggert, 
s.n., 3 June 1892 (F, MO); Glencoe, Eggert, s.n., 16 August 1893 
(NY, MO); Laclede, Eggert, s.n., 25 May 1879 (NY); Stonyhills, H. 
Eggert ;' 6.n., 23 May 1879 1879. (F, NY, MO); Allenton, Glatfelter, 
5.1. ae June "1891 (F #15321); Allenton, Glatfelter, S.Ni, 
Ege 892 (NCU #78637); Allenton, Letterman, s.n., 21 May 1898 
(NY); SHANNON CO.: Montier, Bush 375 (NY, MO). 


























*Estimate from pollen measurements. 
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Forma repens is clearly a very rare leaf form with lobed 
petioles similar to those of var. auriculatum. There are no 
pure populations of that leaf form, but it is clearly restricted 
to limestone barrens population of var. hispidum in Missouri, 
Minnesota and Kansas. 


2. Parthenium radfordii Mears, spec. nov. 


Plantae 0.5-0.7 m altae; folia basalia undulato-lanceolata, 
1.6-4.0 cm lata, 9-16 cm longa, duplicato-serrata, petiolis 
alatis; inflorescentiae corymbosae, capitulis 60-130, diametro 
(04.5) 15.0-6.0(-7.0) mn. 


Plants 0.5-0.7 m tall; roots expanded (tuberous) in moss 
pads; basal leaf blade undulate-pinnatifid with complex dentations, 
1.6-4.0 cm wide by 9 to 16 cm long. Cauline leaf sinuate, 
petiolate; upper cauline leaf pinnatifid, 0.3 to 2.5 cm wide by 
0.8 to 6.0 cm long; inflorescence corymbose, composed of (40-) 
60-100(-130) capitula, (4.5-)5 to 6(-7) mm in diameter; pistillate 
florets with 2 sturdy awns; achenes nearly glabrous to pubescent; 
diploid*; flowering typically August to November. 
TYPES: N. Carolina: Johnston Co.: SE of Benson, Radford 
27864 (NCU!, holotype; MIN!, isotype). 


DISTRIBUTION: 


NORTH CAROLINA: BLADEN CO.: NW County, Melvin 3623 (NCU); 
HARNETT CO.: Overhill, Laing 1453 (NCU). 


SOUTH CAROLINA: CHESTERFIELD CO.: Cheraw, Radford 12219 
(NCU); W of Patrick, Radford 12444 (NCU); YORK CO.: E of Clover, 
Ahles 34640 (FSU, NCU). 





There are only 6 known sites for P. radfordii. Probably all 
involve granite barrens surrounded by coastal sands. Parthenium 
integrifolium var. henryanum occurs on the proximal sands; a 
few conspicuous intermediates have been collected. In the vicinity 
of P. radfordii, P. integrifolium var. henryanum has mature flowers 
by July 15th in most years although plants have been collected in 
flower as late as September; late flowering plants of P. 
integrifolium are rare and perhaps represent second growth. 
Parthenium radfordii is a late summer and fall species, reaching 
Maturity about September 15th and collected as late as November 25th. 
This seasonal offset affords little chance of hybridization with 


*Est. from pollen diameters. 
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P. integrifolium. The extreme morphological, edaphic and chemical 
characteristics qualify its recognition as a distinct species. 
The name of this species acknowledges A. E. Radford's monumental 
accomplishments with the flora of the Carolinas. 
Nomina incertae 
Parthenium amplectens Raf, New Fl. N. Am. II. 26 (1837), nom. dub. 
P. angustifolium Raf., ibid. p. 25, nom. dub. 


P. dillenianum Raf., ibid. p. 26, nom. provis. 


P. elliotanum Raf., ibid. p. 26 nom. provis. 


P. pumilum Raf., ibid. p. 25, nom. dub. 
P. sinuatum Raf., ibid. p. 25, nom. dub. 
These are probably all P. integrifolium. 
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NEW SPECIES OF RUBIACEAE FROM VENEZUELA 


Julian A, Steyermark 
Instituto Botanico, Ministerio de Agricultura 
Caracas, Venezuela 


MANETTIA HONIGII Steyermark, sp. nov. 

Herba scandens, ramulis dense pilosulis; stipulis pilosulis; 
foliis petiolatis, netiolis 5-10 mm. longis dense pilosulis; 
laminis crasso-membranaceis ovato-lanceolatis vel oblongo- 
lanceolatis apice acutis vel subacuminatis basi rotundatis vel 
obtusis principalibus majusculis 5-8 cm, longis 2-3.2 cm. latis 
supra plerumque glabris vel sparsim pilosulis, costa media minute 
pilosula, subtus modice vel dense pilosulis costa media pilis 
patentibus instructa; nervis lateralibus utroque latere 6-8 
patenti-adscendentibus ante marginem 3-5 mm, anastomosantibus sub-— 
tus paullo manifestis supra obsoletis, venulis tertiariis supra 
prominenter reticulato-bullatis; inflorescentiis axillaribus vel 
terminalibus racemoso-cymosis sessilibus vel pedunculatis usque ad 
5 mm, 6-10-floris; floribus pedicellatis, pedicellis maturis 2-5 
mm, longis dense pilosulis; bracteis sub pedicellis lineari- 
oblongis vel anguste lanceolatis 2 mm, longis O.7-0.9 mm, latis 
intus glabris extus pilosulis; calyce hypanthioque 3-5 mm, longo, 
hypanthio campanulato 1.5=2 mm, longo 1.5-1.7 mm, lato dense 
pilosulo; calycis lobis 4 erectis vel adscendentibus paullo in- 
aequalibus oblongo-lanceolatis vel ovato-oblongis apice obtusis 
1,1-2 mm. longis 0.5-0.9 mm, latis extus pilosulis intus glabris; 
corolla rubra hypocrateriformi 13-19 mm, longa extus dense pilosa, 
tubo 10.5=-15 mm. longo basi 1.7-2 mm, lato orificio 3 mm. lato 
intus parte basilari 7 mm, pilosulo ceterum glabro, lobis late 
ovatis vel oblongo-ovatis subobtusis vel obtusiuscule acutis 1.5- 
4 mm, longis 1.6-2 mm, latis intus minute papillosis; antheris 
late oblongis 1.5-1.6 mm, longis subsessilibus, filamentis O.2 mn, 
longis; stylo 6.5 mm. longo glabro; cansulis juvenilibus turbinat- 
is dense pubescentibus 5 mm. longis (immaturis). 


Type. VENEZUELA:Estado Mérida: Distrito Rivas Davila: along 
road to mines, 2 km, above Las Tapias, south of Briladores, Sierra 
de Tovar, Cordillera de Mérida, alt. 2°75 m., 23 August 1973, 

S. S. Tillett & K. W. Honig 738-366 ,"leaves thick-membranous; 
calyx light green within and without, covered with purple-red 
hairs; corolla in bud medium slightly orange red, in flower 
becoming a light blue-red."" (holotype, VEN). 


This red-flowered taxon apnears to be most closely related to 
the Peruvian Andean M, peruviana Standl., from which it differs in 
the rounded to obtuse calyx lobes, shorter nedicels, longer cor- 
Olla, longer vetioles and leaf=-blades, different type of tomentum 
on the lower leaf surface, and racemose-cymose inflorescence, 
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MANETTIA TILLETTII Steyermark, sp. nov. 

Herba scandens, ramulis retrorse sparsimque strigillosis; stip- 
ulis inconspicuis triangularibus; foliis petiolatis, vetiolis 3-6 
mm, longis sparsim retrorseque strigillosis; laminis chartaceis 
ovatis vel ovato-lanceolatis apice acuminatis basi subactis vel 
subobtusis 5-8.5 cm, longis 1.5-3 cm, latis utrinque plerumque 
glabris sed costa media subtus interdum sparsim puberulenti, nerv- 
is lateralibus conspicuis utroque 7-9 subtus elevatis supra im- 
pressis ante marginem 3-4 mm, anastomosantibus divaricate adscend- 
entibus, venulis tertiariis prominentibus subtiliter reticulatis 
supra impressis subtus minus conspicuis; inflorescentiis cymosis 
7-8-floris sub anthesi 1-2 cm. longis 2-3 cm. latis pedunculatis, 
pedunculis tenuibus 2-8 mm, longis sparsim puberulis pvilis adscen- 
dentisus instructis, pedicellis sub anthesi 2-5 mm. longis sub 
fructu 6-7 mm. longis sparsim vuberulentibus vel glabratis; calyce 
hypanthioque 3 mm. longo, hyvanthio turbinato 2 mm. longo 1.5 m, 
lato, calycis lobis lanceolatis subecutis 1.5 mm, longis 0.5 mm, 
latis ubique glabris, marginibus adpresso-ciliatis pilis adscenden- 
tibus praeditis, inter lobos in sinubus glandulis instructis; cor- 
olla purpureo hypocrateriformi 12-12,5 mm. longa extus glabra, tubo 
11.5 mm. longo 2 mm, lato, lobis oblongis obtusiuscule «cutis 2.2 
mm, longis 1.1-1.2 mm, latis; antheris 1,2-1.4 mm, longis, fila- 
mentis 0.5 mm, longis; capsulis turbinatis 3-4 mm, longis glabris, 


Type. VENEZUELA; Estado Zulia: Distrito Perija: Sierra de 
Perija, Serranfa de los Motilones, headwaters of Rio Tocuco, en- 
virons of Camnamento Frontera I, Lat. 9 50°47,.5" N., Long, 72 57* 
18.6" W., alt. 1900-2000 m., 24-26 June 1974, S. S. Tillett & 
kK, W. Honig 746-501, "leaves coriaceous to very stiff-brittle, 
lustrous dark green above; calyx and corolla-tube lustrous dark 
red-purnle; lobes dark »urple-violet; in open scrub on savanna 
edge." (holotype, VEN). 


Among the Venezuelan species this taxon is most closely related 
to M. schumanniana Sprague of the Coastal Cordillera, from which 
it differs in the conspicuous intercalycine glands, glabrous 
Ovary, hynanthium, and corolla, longer calyx lobes, and glabrous 
to only sparsely strigillose neduncle. Among the Colombian taxa 
it apnears most closely allied to M. toroi Standl., from which it 
may be distinguished by the shorter calyx and more numerous and 
conspicuous lateral nerves of the leaf blades, 


SARICEA TILLETTII Steyermark, sp. nov. 

Suffrutex volubilis, cavlibus repentibus dense albido-lanatis; 
stinulis ovato-lanceolatis caudatis ?-9 mm. longis 3-4 mm. latis 
dense sericeis intus glabris; foliis netiolatis, petiolis 4-10 mm, 
longis dense albido-lanatis; laminis lanceolatis vel elliptico- 
lanceolatis apice acuminatis basi acutis (4.5-)8-10 cm. longis 
(1.7-) 2.5-3.2 cm, latis supra arachnoideo-pubescentibus subtus 
dense albido-lanatis, nervis lateralibus utroque latere 15-16 
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subtus subelevatis supra obscuris; inflorescentiis sessilibus 
8-15-floris 1.5-2 cm. longis 2-2.5 cm, latis, bracteis floralibus 
anguste lanceolatis vel ovato-lanceolatis acuminatis 3-10 mm. long- 
is 1.2-5 mm. latis extus sericeis intus glabris integerrimis vel 
brevilobatis; hypanthio campanulato 2.5 mm, longo 1.5 mm, lato ex- 
tus dense sericeo, calycis tubo 3.5 mm, longo 3.2 mm. lato hypanth- 
ium suyeranti extus sericeo, lobis 5 paullo inaequalibus erectis 
linearibus acuminatis sub anthesi 6-6.5 mm. longis post anthesin 
8-9 mm, longis 0.3-C.4 mm, latis extus dense sericeis intus glab- 
ris; corolla anguste infundibuliformi-cylindrica 16-16.5 mm, longa, 
tubo 12 mm. longo basi 1.7 mm. lato orificio 2,5-2.7 mm. lato ex- 
tus praeter partem basilarem 5 mm, glabram antrorse sericeo, intus 
parte besilari 7 mm. glabro ceterum villosulo, lobis 5 lanceolatis 
acutis 4 mm. longis 1 mm. latis extus dense sericeis intus glabris; 
antheris lineari-oblongis 1.5 nm. longis 0.3-C.4 mm. latis sub- 
sessilibus, filamentis 0.2-C.3 mm. longis; stylo 8 mm..longo glab- 
ro, stigmatibus 2,5-2.7 mm, longis. 


Type. VENEZUELA: Territorio Federal Amazonas: Depto, Atabapo: 
near laja, ca. 1 km, inland from mouth of Cano Chamuchina, 2 hours 
up Rio Atapapo from San Fernando de Atabapo, on right-hand bank, 
Lat. ca. 4 2'N., Long. 67°42" w., at the confluence of the Atabapo 
and Guaviare rivers with the Orinoco, alt. ca. 130 m., 27 May- 3 
June 1974, S. S. Tillett, L. Gutierrez, et al 745-385, "stolon- 
iferous; leaves membranous; petals medium rose-pink." (holotype, 
VEN). 


Neve eintar. ' 


The arachnoid nubescence on the unper leaf surface of this 
taxon relates it to S. cinerea  Aubl., from which it differs in ihe 
more numerously flowered inflorescence, narrower calyx lobes with 
the inner surface comnoletely glabro's, shorter corolla with 
annressed=sericeous instead of spreading pubescence on the exter- 
ior of the tube, shorter and nariower corolla lobes, and shorter 
anthers, filaments, znd style. 


A NEW PAULLINIA FROM VENEZUELA 


Julian A, Steyermark 
Instituto Potanico, Ministerio de Agricultura 
Caracas, Venezuela 


PAULLINIA CARRENOI Steyermark, sp. nov. 

Scandens lignosus, ramis teretibus costatiscue villosulo- 
tomentosis; stipulis falcato-subulatis caudatis 5-6 mm. Jongis 0.5 
mm, Jatis puberulis; foliis impari-pinnatis 3-jugis punctato- 
pellucidis 8-13 cm. longis &-12 cm. Jatise, jugo infimo ternato, 
petiolatis; foliolis decurrentibus elliptico-lanceolatis vel ter- 
minalibue obovatis vel celliptico-oblanceolatis apice acuminatis 
basi acutis vel cuneatim acutis 2.3-6 cn.longf¥s 1-2.3 cm, Jatie 
subtus moderatim puberulis supra praeter cogtam mediam nervos lat- 
eralesque pubescentes glabris, marginibus ciliatis integerrimis 
vel terminalibus interdum cim 1-2 dentibus brevibus latioribusque 
praeditis; foliolis infimis ternatis terminalibus elliptico- 
cblanceolatis vel anguste obovatis, lateralibus minoribus; petiolis 
communis 1,5-5 cr, longis dense tomentellis; foliorum lateralium 
petiolulis C.5-5 mm, longis, foliorum terminalium 3-1C mm, longis, 
dense tomentellis; nervis lateralibus utroque latere 5-7; cirrhis 
biramosis circinnatis dense puberulis; inflorescentiis in ramis 
adultioribus ad nodos defoliztos et ad axilles foJiorum in fascicu- 
los aperegatis; floribus non visis; capsulis maturis 3-alatis sub- 
orbicularibus stipitatis 12-15 mr, longis 12-13 mm. litis, alis 
basin versus vilde angustatis supra medium 3-5 mm. latis infra 
medium 0,5-2 mm, latis acute angulatis dense pilosulis marginibus 
subintegerrimis, capsvlae maturae stipite &-11 mm, Jongo tomentul- 
Oso; capsulae corpusculo late oblongo 13-14 mm, longo 10 mm, leto 
dense pilosulo; seminibus nicris obovoideis 9 mm, longis 8 mm, 
Jatis cglabris,. 


Type: VENEZUELA: Estado Yaracuy: El Amparo, selva nublada a 7 
km, al norte de Salom, alt. J)10C-12CC m., 1 December 1974, Julian 
A, Steyermark, Victoriano Carreno Espinoza, Cora Steyermark, and 
Elizabeth Diederichs. 111214 (holotype, VEN). 


From P, manarae Steyerm, this taxon differs in the wings of 
the capsules strongly narrowed below the middle, mainly entire and 
smaller leaflets, ind the dense tomentum of the petioles, rachis 
of leaf, petiolules, znd lower surface of leaflets. From P, cauli- 
flora Jacq. jt differs in the glabrovs seed and fruit shape, while 
from P, glomerulosa Radlk, it is distinguished by the glabrous seed 
and entire to subentire leaflets. 


It is a pleasure to name this species for my field assistant, 
Victoriano Carrefo Espinoza, whose invaluable assistance has enabl- 
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ed the author to obtain many specimens of plants which have proved 
to be new to science or to the Venezuelan flora. 


NOTES ON NEW AND NOTEWORTHY PLANTS. LXXXI 


Harold N. Moldenke 


SYNGONANTHUS CURRALENSIS Moldenke, sp. nov. 

Herba perennis; caudice erecto percrasso a basibus reflexis 
foliorum densissime obtecto ca. 7 cm. alto 2 cm. crasso ad apicem 
dense folioso; foliis sessilibus linearibus plerumque arctissime 
reflexis 3--5 cm. longis ca. 1 mm. latis ad apicem subacutis vel 
acutis saepe minutissime apicuiatis supra dense peradpresseque 
antrorso-strigosis, pilis albis, plusmimusve secum mediam sulca- 
to-depressis, subtus parciore adpresso-strigosis, coste prominen- 
te; pedunculis terminalibus mumerosis usque ad 39 cm. altis rectis 
non tortis -sulcatis minutissime perobscure pilosulis vel glab- 
rescentibus; vaginis arctissime adpressis ca. 4.5 cm. longis h- 
sulcatis densissime arctissimeque antrorso-strigosis, pilis al- 
bis, ad apicem fissis, laminis triangularibus ca. 3.5 mm. altis 
argute acuminato-acutis; capitulis hemisphaericis ca. lcm. latis. 

A perennial herb with a stout erect caudex about 7 cm. long and 
2 cm. wide, all but the apex completely covered by the extremely 
mumerous, reflexed, and almost adnate leaf-bases, producing at the 
base a very large number of filamentous roots to about 7 cm. long, 
apparently mostly partially covered by fine-grained white sand, 
the topmost portion only producing the current season's leaves; 
leaves very numerous, all completely alike, sessile, linear, 3-—5 
em. long, about 1 mm. wide, subacute or acute at the apex, all 
except the inmost few very sharply reflexed and hiding the upper 
portion of the caudex, very densely white-strigose above with 
closely appressed antrorse hairs lying as if combed, mostly slight- 
ly sulcate-depressed along the line of the midrib, the leaf-tips 
often very minutely apiculate, somewhat less densely strigose be- 
neath with similar hairs and the midrib there quite prominently 
elevated; peduncles produced only on the very top of the caudex, 
very numerous (ca. 23), stiffly erect, 25--29 cm. long, not twis- 
ted, h-costate and -sulcate, very minutely and obscurely scatter- 
ed-pilosulous or glabrescent; sheaths closely appressed to the 
peduncles, about 1.5 cm. long, l-sulcate, very densely and closely 
appressed-strigose with white antrorse hairs like the upper leaf- 
surface, split at the apex, the lobes triangular, erect, about 3.5 
mm. long, snarply acuminate-acute at the apex, rather more lightly 
and obscurely white-strigose on the back; heads solitary, hemi- 
spheric, about 1 cm. wide; involucral bractlets very numerous, in 
many series, the shorter outside, the longer inside, the outer 
brownish, the inner golden-stramineous, all oblong, rounded at the 
apex, at least the outer ones lightly white-strigillose toward the 
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apex [for exact dimensions of all inflorescence parts see the ac- 
companying illustration]; receptacular bractlets lingulate-spatu- 
late, obtuse at the apex, with only a very few scattered hairs 
toward the apex on the back; receptacle long-villous, the hairs 
equaling the florets in length; staminate florets pedicellate: 
sepals 3, separate, narrow-slliptic, tapering to an acute apex, 
glabrous; petals 3, separate, narrow-elliptic, shorter than the 
sepals, obtuse at the apex, glabrous; stamens 3, included, the 
filaments about as long as the anthers; pistillate florets ped- 
icellats, slightly surpassing the staminate ones: sepals narrow- 
elliptic, separate, slightly longer than those of the staminate 
florets, subacute at the apex, glabrous; petals 3, linear, con- 
nate toward the base, subacute or obscurely fimbriate at the a- 
pex, scattered-ciliate with ascending-subappressed cilia, twice 
as long as the style and stigmas; ovary globose, giabrous, 3- 
celled, 3~seeded. 

The type of this curious species was collected by R. M. Harley, 
S. A. Renvoize, C. M. Erskine, C. A. Brighton, and R. Pinheiro 
(Harley 16661) along a small stream with marsh on white sand and 
surrounding cerrado on sandstone rock exposures, altitude 950-- 
1000 m., 16 km. northwest of Lagoinha (5.5 km. southwest of Del- 
fino), on the side road to Minas do Mimoso, at approximately 10 
20' W, 10922' S, in the Serra do Curral Feio, Bahia, Brazil, on 
March , 197), and is deposited in my personal herbarium at 
Plainfield, New Jersey. The collectors note that the plant forms 
isolated rosettes of gray leaves with erect peduncles, the 
flower-heads cream-colored when fresh. 

Explanation of illustration drawn by Charles C. Clare, Jr.: 
A - Habit, B - Flower—head, C - Leaf detail, D - Involucral bract- 
let, E - Receptacular bractlet, F - Staminate floret, G - Pistil- 
late floret, H - Sepal of staminate floret, J - staminate floret, 
sepals removed, K - Petal of staminate floret, L - Sepal of pis- 
tillate floret, M - Pistillate floret with sepals removed, N - 
Petal of pistillate floret, 0 - Seed. 


SYNGONANTHUS HARLEYI Moldenke, sp. nov. 

Herba perennis; caudice erecto crasso a basibus reflexis foli- 
orum densissime obtecto 1--6.5 cm. alto plerumque furcato saepe 
vaginis pedunculorum veteribus persistentibus laterale divergen- 
tibus ornatis; foliis terminalibus confertis erecto-patentibus vel 
reflexis firmis numerosis ca. 1 cm. longis linearibus 1 m. latis 
marginibus dense albo-ciliolatis cetera glabris; pedunculis ter- 
minalibus solitariis erectis 18--25 cm. longis 3-costatis tortis 
leviter pilosis; capitulis hemisphaericis dein globosis. 

Perennial herb with a stout erect caudex which is often furcate 
or few-branched, 1--6.5 cm. long, about 1 om. wide (or less on 
young plants), all but the apex densely covered by the extremely 
numerous, reflexed, and almost adnate leaf-bases, producing at the 
base a large number of filamentous roots 3--3.5 cm. long, the apex 
only producing the current season's leaves; leaves clustered ina 
rosette, numerous, at first ascending-spreading, finally reflexed, 
firm, linear except for the widely ampliate sessile base, about 1 
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mm. wide, subacute or bluntish at the apex, glabrous except for 
the beautifully and distinctly white-ciliolate margins, the cilia 
very short (distinctly visible only under a hand-lens) and an- 
trorsely appressed; peduncles terminal, solitary, very slender, 
erect, weak, 3-costate, slightly twisted, very lightly pilosulous 
with inconspicuous ascending hairs; sheaths closely appressed to 
the peduncles, 2--3 cm. long, rather inconspicuously costate like 
the peduncles, densely white-strigillose with very short, closely 
appressed, white, antrorse hairs, often old peduncles of previous 
seasons! growth persisting and diverging stiffly at right angles 
to the lower portions of the caudex, these retaining only some of 
their pilosity, rather inconspicuously split or lacerate at the 
apex; heads at first hemispheric, later globose, 6--3 mm. wide, 
creamy-white; involucral bractlets numerous, in a few series, all 
quite sinilar in size and shape, broadly elliptic, rounded at the 
apex, rather densely pilose on the back [for exact dimensions of 
all inflorescence parts see the accompanying illustration]; re- 
ceptacle long-villous, the hairs equaling the florets in length; 
receptacular bractlets broadly lingulate, often slightly narrowed 
in the central part, slightly emarginate at the apex; staminate 
florets pedicellate: sepals 3, concave-elliptic, subacute at the 
apex, glabrous; petals 3, slightly shorter than the sepals, 
otherwise similar to them; stamens 3, included, the filaments 
slightly longer than the anthers; pistillate florets pedicellate: 
sepals 3, elliptic-lanceolate, subacute at the apex, glabrous; 
petals 3, linear, obtuse at the apex, connate at the middle; style 
and stigmas included; ovary elliptic-subglobose, glabrous, 3- 
celled, 3-seeded. 

The type of this curious species was collected by R. M. Harley, 
S.A. Renvoize, C. M, Erskine, C. A. Brighton, and R. Pinheiro 
(Harley 16662) along a small stream with marsh on white sand and 
surrounding cerrado on sandstone rock exposures, altitude 950—— 
1000 m., 16 kn, northwest of Lagoinha (5.5 km. southwest of Del- 
fino), on the side road to Minas do Mimoso, at approximately }1° 
20' W, 10°22! S, in the Serra do Curral Feio, Bahia, Brazil, on 
March h, 197), and is deposited in my personal herbarium at Pilain- 
field, New Jersey. The collectors note that the plants form 
clusters of raised rosettes, the leaves are dark-green above with 
grayish margins, and the flower—heads cream-colored, 

Explanation of illustration drawn by Charles C. Clare, Jr.: A - 
Habit, B - Flower-head, C - Leaf, D - Involucral bractlet, E - 
Receptacular bractlet, F - Sepal of staminate floret, G - Stamin- 
ate floret, H - Staminate floret, sepals removed, J - Sepal of 
pistillate floret, K - Pistillate floret, sepals removed, L - 
pistillate floret, M - Seed. 
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CERTAMEN MELASTOMATACEIS XXIV. 


John J. Wurdack 
U. S. National Herbarium, Smithsonian Institution 


TESSMANIANTHUS CALCARATUS (Gleason) Wurdack, comb. nov. 
Miconia calcarata Gleason, Bull. Torrey Club 72: 474. 1945. 


TESSMANIANTHUS CENEPENSIS Wurdack, sp. nov. 

A congeneribus foliis anguste oblongo-ellipticis floribus 
minoribus differt. 

Ramuli primum quadrangulati demum teretes sicut folia 
novella inflorescentia hypanthiaque squamis lepidotis ca. 0.05 
mn latis demum caducis sparsiuscule induti. Petioli 1.5-2(-2.5) 
em longi; lamina (5-)7-9 X (1.5-)2.5-3.5 cm oblongo-elliptica 
apice breviter gradatimque hebeti-acuminato basi acuta, firme 
membranacea et integra, 3-nervata (pari tenui marginali neglecto) 
nervis secundariis ca. 2 mm inter se distantibus nervulis subtus 
planis vel obscure elevatis. Panicula 3-5 cm longa submulti- 
flora; flores 5-meri (alabastris submaturis solum cognitis) in 
ramulis ultimis plerumque ternati, pedicellis ca. 1.5-2 mm 
longis, bracteolis valde caducis minutis. Hypanthium anguste 
oblongum teres, calycis lobis ovatis obtusis brevibus. Petala 
in alabastris extus sparse furfuracea. Stamina dimorphica 
glabra; antherae oblongae ad apices retusae ad basim in stamini- 
bus maioribus distincte biappendiculatae in staminibus minoribus 
obscure appendiculatae. Ovarium triloculare; capsula ca. 4 mm 
longa; semina numerosa 1.5-1.8 X 0.2 mm anguste pyramidata. 

Type Collection: Rubio Kayap 337 (holotype US 27518075 
isotype MO), collected in "monte al lado de Wampuhsikentsa, " 

Rio Cenepa, Depto. Amazonas, Peru, 13 Feb. 1973. "Tree 25 m 
tall; leaves green. Flowers wal tes fruit green-yellow. Local 
name: tsek. 

The three Species of Tessmanianthus all have minute caducous 
scales scattered on the leaves, young branchlets, and inflores- 
cences, dimorphic stamens with emarginate-tipped anthers which 
are obviously biappendiculate in the large stamens and obscurely 
so in the small ones, and a 3-celled superior ovary; fruit and 
seeds are now known for all except the generotype. Gleason was 
certainly puzzled by the generic position of the Colombian 
Species; it is now known also by collections from the Choco 
(Quebrada Togoroma, Killip & Cuatrecasas 39136; Rio Baudo near 
Quebrada Canaletico, elev. 8 m, Fuchs & Zanella 21762, "Tree 
30 m"; Rfo Baudo above Quebrada Paulita, Fuchs 2 205k). 
Tessmanianthus heterostemon has been eaeepad in flower and 
young fruit recently in Depto. Amazonas, Peru (Brent Berlin 784, 
MO, US; "Tree 45 m"). ‘The leaf blade length/width ratio in 
T. cenepensis is eres. in the other two species 1.5-2; 

T. heterostemon has rounded leaf blade apices, while 
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T. calearatus has abruptly short-acuminate (0.5-0.8 cm) leaves. 
The flowers of the generotype and the Colombian species are 
comparable in size and the capsule in the recent Choco collec - 
tions is about 6-7 mm long. Judging from the flowers, fruit, 
and seeds, Markgraf's placement of the genus in the Merianieae 
is correct. 

As earlier indicated (Phytologia 9: 415. 1964), I concur 
with other recent students of the melastomes in the generic 
Synonymy of Triolena and Diolena and am now making the necessary 
combinations for the Ecuadorian and Peruvian species to facili- 
tate the treatment in the Flora of Ecuador. The generic adjust- 
ment of the Colombian and Bolivian species still in Diolena is 
deferred until the species definitions are clarified. Louis 
Williams (Fieldiana Bot. 29: 585-586. 1963) made the selection 
of genus, as well as many of the necessary combinations. 


TRIOLENA ALLARDII (Wurdack) Wurdack, comb. nov. 
Diolena allardii Wurdack, Phytologia 9: 415. 1964. 


TRIOLENA AMAZONICA (Pilger) Wurdack, comb. nov. 
Diolena amazonica Pilger, Verh. Bot. Ver. Brandenberg 47: 


168. 1905. 


TRIOLENA CAMPII (Wurdack) Wurdack, comb. nov. 
Diolena campii Wurdack, Mem. N. Y. Bot. Gard. 16: 8. 1967. 


TRIOLENA PLUVIALIS (Wurdack) Wurdack, comb. nov. 
Diolena pluvialis Wurdack, Phytologia 9: 414. 1964. 


TRIOLENA DRESSLERI Wurdack, sp. nov. 

Ex descr. T. roseiflorae (Standl. & Steyerm.) L. Wms. 
affinis, foliis non acuminatis breviter 9-plinervatis supra 
pustulatis marginibus distincte serrulatis differt. 

Suffrutex radicans ca. 11-20 ecm altus; rami sicut petioli 
foliorum subtus venae primariae inflorescentiaque densiuscule 
incurvo-setosi pilis ca. 1.5-2 mm longis paulo complanatis 
ineconspicue caduceque glanduliferis. Folia in quoque jugo 
paulo inaequalia (1: 1.1-1.3); petioli 1-3.5 cm longi; lamina 
4-7 X 3-5 em elliptico-ovata apice late hebeti-acuto basi paulo 
asymmetrica rotundata vel paullulo (usque ad 3 mm) cordata, 
membranacea et irregulariter hebeti-serrulata (dentibus usque ad 
1 mm profundis) ciliolata, supra modice pustulato-setosa (setis 
terminalibus gracilibus 1-2 mm longis, bullis 0.5-1 mm at ee 
subtus foveolata in venis secundariis sparse strigulosa (pilis 
0.1-0.3 mm longis gracillimis) et sicut venis tertiariis 
glandulis 0.03-0.05 mm longis sparsiuscule induta in superficie 
glabra, breviter (0.8-1.2 cm) (7-)9-plinervata nervis secundariis 
ca. 3 mm inter se distantibus nervulis subtus obscuris planis 
areolis ca. 0.5 mm latis. Inflorescentia florifera primum brevis 
demum (fructifera) ca. 5 cm longa; flores ca. 10 unilaterales, 
pedicellis ca. 0.5 mm longis. Hypanthium (ad torum) 2 mm longum 
dense setosum pilis gracilibus 1.5-2.5 mm longis inconspicue 


glanduliferis; calycis tubus ca. 0.4 mm altus, lobis interioribus 
ca. 0.2 mm altis, dentibus exterioribus angustis setuliferis ca. 
2-2.3 mm longis (seta terminali inclusa). Petala 4.9 X 2.2 mm 
ovato-oblonga hebeti-acuta glabra. Stamina dimorphica glabra; 
filamenta 1.8 vel 1.6 mm longa; antherarum thecae 1 X 0.35-0.4 X 
0.25 mm oblongae poro 0.15 mm diam. ventraliter inclinato, 
appendicibus ventralibus duabus, appendice dorsali hebeti des- 
cendenti. Stamina maiora: appendices ventrales 1.2 X 0.05- 

O.1 mm, dente dorsali 0.2 X 0.15 mm. Stamina minora: appendices 
ventrales. 0.15 X 0.05 mm, dente dorsali 0.15 X 0.15 mm. Stigma 
paulo expansum 0.35 mm diam.; stylus 4 X 0.25 mm glaber; ovarium 
1.5 mm altum (collo 0.4 mm alto incluso) glabrum. 

Type Collection: R. L. Dressler 4725 (holotype US 2639921), 
collected at Guabal between continental divide and Rfo Calovebora 
northwest of Santa Fé, Prov. Veraguas, Panama, elev. 400-500 mn, 

7 Sep. 1974. "Leaves dark red above, purple beneath; sepals 
pink; petals cream." 

Paratype: Maas & Dressler 1634 (U, US), from R{o Segundo 
Brazo, Veraguas, Panama, elev. 700-750 m. 

Triolena roseiflora has essentially entire leaf blades 
which are plane, 5-plinerved, and acuminate. The leaf pustula- 
tion of T. dressleri is somewhat reminiscent of that in the 
Ecuadorian T. pustulata Triana, which differs in the 5(-7)- 
plinerved leaves, somewhat larger flowers, and well-developed 
central appendage in the large stamens. 


MICONIA NAPOANA Wurdack, sp. nov. 

M. aureae (Don) Naud. affinis, nodis linea elevata armatis 
foliis crassioribus supra densissime elevato-puncticulatis 
calycis dentibus exterioribus obscurissimis inframarginalibus 
stigmate latiore differt. 

Arbor 5-9 m alta; ramuli primum sulcato-quadrangulati demum 
teretes sicut folia inflorescentia hypanthiaque primum sparse 
obscureque stellulato-furfuracei mox glabrati; nodi linea crassa 
ca. 0.2-0.4 mm elevata inter petiolos armati. Petioli 0.5-1 em 
longi; lamina 9-16 X 2.5-5.5 cm oblongo-elliptica apice gradatim 
per 1-1.5 cm hebeti-acuminato basi acuta, tenuiter coriacea et 
integra vel obscure distanterque undulata, supra densissime 
minutissimeque muriculato-puncticulata subtus obscure sparseque 
glanduloso-puncticulata, breviter (0.5-1 em) 3-plinervata nervis 
secundariis principalibus ca. 3-4 mm inter se distantibus nervu- 
lis subtus planis areolis ca. 2 mm latis. Panicula 7-10 cm longa 
oblonga submultiflora; flores 5-meri, pedicellis plerumque 2-3 mm 
longis et ca. 0.5-0.8 mm infra hypanthium articulatis, bracteolis 
ca. O.7 X O.1 mm linearibus mox deciduis. Hypanthium (ad torum) 
2.1-2.5 mm longum teres; calycis tubus 1.5-1.8 mm longus intus 
dense minutissimeque strigulosus, lobis interioribus 0.3-0.5 mm 
altis oblatis, dentibus exterioribus obscuris inframarginalibus; 
torus intus sparsissime minutissimeque setulosus. Petala extus 
ubique et intus apicem versus dense granulosa, 7-8.3 X 2.4- 

3 mm, oblonga vel obovato-oblonga. Stamina paulo dimorphica, 
filamentis 7-9 mm vel 5-6 mm longis glabris, thecis subulatis 
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poro 0.1-0.15 mm diam. dorsaliter inclinato. Stamina maiora: 
thecae 3-3.8 X 0.5-0.7 m, connectivo ad basim incrassato ca. 
0.9-1 X 0.9-1 mm glandulis 8-12 ca. 0.15 mm diam. marginato. 
Stamina minora: thecae 2.7-3.2 mm longae, connectivo ad basim 
ca. 1.2 mm lato glandulis 2-4 ca. 0.05 mm diam. marginato. 
Stigma capitellatum 1-1.1 mm diam.; stylus 11-11.5 X 0.5-0.7 mm 
glaber in ovarii collum ca. 0.5-0.6 mm immersus; ovarium 3-locu- 
lare et 1/2-2/3 inferum, cono 0.8-0.9 mm alto glabro. 

Type Collection: H. Lugo 2529 (holotype US 2750328; 
isotype GB), collected 3-4 km south of Coca (Pto. Francisco de 
Orellana), Prov. Napo, Ecuador, 8 Jan. 1973. "Corolla yellow. 
Filaments rose-red." 

Paratypes: Colombia, Putumayo: W. Schwabe 73/171 (COL, 
US), Rfo Pepino 15 km from Mocoa; J. Cuatrecasas 10837 p. p. 
(us), Rfo Putumayo near La Concepcion, elev. 225 m. Ecuador, 
Napo: H. Lugo 2622 (GB, US), 38 km south of Coca; H. Lugo 2686 
(GB, us), Armenia Vieja, Rfo Napo ca. 12 km southwest of Coca; 
H. Lugo 2778 (GB, US), Hacienda San Carlos, R{fo Napo 15 km below 
Coca. 

Miconia aurea has branchlet nodes with only an obscure fine 
line, generally longer petioles, thinner leaf blades with 
scattered (ca. 0.1-0.2 mm cages plane inclusions above, apicu- 
late calyx lobes equaled by the external teeth, hypanthium deep 
red-brown when dry (rather than tan), stigma ca. 0.5 mm diam., 
and ovary only 1/3 inferior. Miconia japurensis Cogn. has 
leaves like those of M. aurea but barely blunt-acuminate, much 
smaller flowers (petals ca. 3-3.3 mm long), sparsely glandular- 
puberulous filaments, and unexpanded stigma; this species 
certainly needs comparison with M. hondurensis Donn. Smith and 
M. juruensis Pilger. 


MICONIA RUSSEA Wurdack, sp. nov. 

M. porphyrotrichae (Markgraf) Wurdack affinis, indumento 
stellato minus evoluto, ramorum inflorescentiarumque pilis 
laevibus brevioribus, foliorum supra pilis brevioribus, calycis 
dentibus exterioribus non eminentibis, petalis rubris, antheris 
minoribus, stylo sparse glanduloso-puberulo differt. 

Ramuli primum sulcato-quadrangulati mox teretes sicut 
petioli foliorum subtus venae primariae et secundariae inflores- 
centia hypanthiaque modice vel sparse pilis stellulatis ca. 0.1 
mm diam. et sparsiuscule pilis laevibus glanduliferis plerumque 
0.3-0.5 mm longis induti. Petioli (1.5-)2-5 cm longi; lamina 
(5-)6-10 X (2.5-)3.5-6 em ovata apice longiuscule gradatimque 
acuminato basi 0.3-0.8 cm cordata, firme membranacea et distincte 
serrulata (dentibus ad 1.5 mm profundis), supra paulo rugosa et 
sparse glanduloso-puberula (pilis ca. 0.3 mm longis et 1/1-2 mm 
quadr.), subtus in venulis sparse stellulato-puberula et glandu- 
loso-setulosa in superficie glabra, (5-)7-nervata nervis 
secundariis ca. 3 mm inter se distantibus nervulis subtus obscure 
elevatis laxe reticulatis (areolis ca. 1.5-2 mm latis). Panicula 
5-9 em longa pauciflora ramis primariis oppositis; flores 5-meri 
secundi ca. 3-5 in quoque ramo, pedicellis 1.7-2.5 m longis, 
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bracteolis ca. 0.7 X O.1 mm persistentibus. Hypanthium 2.5-3 mm 
longum; calycis tubus 0.3 mm longus, lobis interioribus 0.7 mm 
longis suborbicularibus ciliolatis, dentibus exterioribus infra- 
marginalibus glanduloso-setulosis; torus intus sicut ovarii apex 
sparse glandulosus (0.1 mm). Petala 3.9-4 X 2.1-2.7 mm 
obovato-oblonga marginibus apicem versus minute papillosis. 
Stamina glabra in dimensionibus paulo dimorphica; filamenta 2.2- 
2.3 mm longa; antherarum thecae 1.1-1.2 vel 1 X O0.4-0.5 X 0.6- 
O.7 mm oblongae apice retuso poro 0.15-0.2 m diam., connectivo 
0.2-0.4 mm prolongato filamenti insertione ca. 0.1 mm supra 
basim. Stigma paulo expansum 0.5-0.7 mm diam.; stylus 4.8-5.3 X 
0.3-0.5 mm sparse glanduloso-puberulus; ovarium 5-loculare et 
0.8-0.9 inferum, collo ca. 0.2 mm alto lobulato. 

Type Collection: G. Harling & L. Andersson 12723 (holo- 
type GB; isotype US), collected in "mountain rain forest" near 
Km 16-18 of Limon-Gualaceo road, Prov. Morona-Santiago, Ecuador, 
elev. 1900-2000 m, 22 Mar. 1974. "Shrub ca. 1.5 m. Corolla 
pink." 

Paratype (near-topotypical): Harling & Andersson 12812 
(GB, US), from Km. 20-30, elev. 2000-2300 m, 25 Mar. 1974. 
"Shrub 3/4 m. Corolla pink. Ripening fruits red." 

Miconia porphyrotricha has much denser stellulate hairs 
on the branchlets and inflorescences, mostly eglandular smooth 
hairs, leaf blades above fine-strigose with hairs 1-2 mm long, 
projecting (0.1-0.3 mm) external calyx teeth, white petals, 
anther thecae 1.5-1.9 mm long, and a glabrous style. In pubes- 
cence, M. benthamiana Triana is perhaps closer, but has (7-)8- 
merous pleiostemonous flowers with larger petals and stamens. 
Miconia nigripes Cogn. & Gleason ex Gleason, originally placed 
in Sect. Amblyarrhena, belongs in this species-group, the 
flowers being secund on the ultimate inflorescence branchlets; 
it differs from M. russea in the much longer smooth hairs on 
the branchlets and leaves beneath, leaves with obtuse apices, 
and projecting external calyx teeth. 


MICONIA IDIOGENA Wurdack, sp. nov. 

Sect. Octomeris (?). In staminum forma et numero 
M. benthamianae Triana et M. santaremensi Wurdack affinis, 
ramorum foliorumque pilis omnibus stellatis non glandulosis 
differt. 

Ramuli primum rotundato-quadrangulati demum teretes sicut 
petioli folia subtus inflorescentia hypanthiaque pilis stellatis 
vel pinoideo-stellatis tenuibus ca. 0.3-0.4 mm diam. omnino 
tecti. Petioli (2.5-)3.5-5 cm longi; lamina 11-17 X 4.5-8 em 
oblongo-elliptica apice gradatim breviterque hebeti-acuminato 
basi obtusa, subcoriacea et distincte distanterque denticulata 
(dentibus 3-5 mm inter se distantibus et ca. 1 mm profundis), 
supra primum stellato-puberula mox glabrata et nitidula, 
5-nervata vel breviter (usque ad 0.5 em) pseudoplinervata 
nervulis subtus planis laxe (1-2 mm) reticulatis ob pilos 
occultis. Panicula 9-12 cm longa submultiflora ramis primariis 
oppositis; flores 7(-8)-meri polyandri, pedicellis 2-3 mm longis 
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ecrassis, bracteolis mox deciduis non visis. Hypanthium (ad 
torum) 5 mm longum teres; calycis tubus 0.5 mm longus, lobis 
interioribus ca. 2 mm longis oblongis, dentibus exterioribus 
crassis ca. 0.1-0.4 mm eminentibus; torus sicut hypanthium intus 
modice glandulosus. Petala 4.4-4.6 X 3.8-4.3 mm obovata vel 
orbiculari-obovata modice granulosa extus secus costam plus- 
minusve stellato-puberula. Stamina 24(-26) in dimensionibus 
paulo variabilia; filamenta 4-4.4 mm longa modice glanduloso- 
puberula; antherarum thecae 1.7-2.2 X 0.5 X O.7 mm oblongae, 
poro 0.3-0.4 mm diam. ventraliter inclinato, connectivo ca. 0.2- 
0.3 mm bilobulato-prolongato. Stigma expansum 1.5 mm diam.; 
stylus 9.5 X O.7-0.9 mm densiuscule glanduloso-puberulus; 
ovarium 6(-7)-loculare omnino inferum apice densiuscule glandu- 
loso-puberulo. 

Type Collection: G. Harling & L. Andersson 12403 (holotype 
GB; isotype US), collected in "upper mountain scrub” along road 
between Tulcan and Maldonado, Prov. Carchi, Ecuador, elev. 2900- 
3100 m, 2 March 1974. "Shrub ca. 2m. Corolla white." 

Both suggested (and very distant) relatives have 
predominantly fine smooth (more-or-less gland-tipped) vegetative 
pubescence, shorter calyx lobes, glabrous stamens, and a glabrous 
(or nearly so) style. Certainly there seems to be even less 
intimate affinities with the pleiostemonous species of Sect. 
Miconia (Phytologia 23: 488. 1972; M. cutucuensis Wurdack; 
species 153-155 and 228 of Cogniaux' Monograph) or Sect. 
Amblyarrhena (M. adrienii Macbride). I have not as yet studied 
material of M. leandroides Cogn. & Gleason ex Gleason, placed in 
Sect. Cremanium, but some of the described features are perhaps 
Suggestive of M. idiogena; however, the smaller 3-nerved leaf 
blades, relatively narrower petals, longer sepals, larger 
anthers, and 3-celled ovary seem to be ample distinctions. 


MICONIA VALERIANA (Standl.) Wurdack, comb. nov. 

Ossaea valeriana Standl., Field Mus. Publ. Bot. 18: 836. 
1938. 

Clidemia trichopoda Gleason, Brittonia 3: 133. 1939. 

Miconia trichopoda (Gleason) Wurdack, Phytologia 26: 4. 
IESG 

Standley's earlier name in Ossaea was overlooked by both 
Gleason and me, no internal floral details having been indicated 
in the original description. Brenes 4525 (F, NY) has been 
compared with the other collections of this species. 


MICONIA IMITANS Wurdack, sp. nov. 

M. scutatae Gleason affinis, ramulis non scutatis, petiolis 
longioribus, floribus minoribus, ovarii apice non appendiculato 
differt. 

Ramuli primum hebeti-quadrangulati demum teretes paulo 
nodosi sicut inflorescentia praecipue ad nodos pinoideo- 
furfuracei mox glabrati. Petioli (2-)2.5-3 em longi; lamina 12- 
16 X 5.5-8.5 em elliptica apice hebeti-acuto vel paulo hebeti- 
acuminato basi late acuta vel obtusa, tenuiter coriacea et 
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minute distanterque calloso-denticulata, supra glabra, subtus 
in venis primariis sparse caduceque furfuracea in superficie 
sparse glanduloso-puncticulata, 3-nervata (pari tenui inframar- 
ginali neglecto) nervis secundariis 4-5 m inter se distantibus 
venulis subtus planis obscurissimis laxe reticulatis. Panicula 
15-17 X 9-10 cm multiflora ramis primariis oppositis; flores 5- 
meri, pedicellis 0.3-1 mm longis paulo infra hypanthium articu- 
latis, bracteolis 1-2.5 X 0.3-0.6 mm mox deciduis. Hypanthium 
(ad torum) 2 mm longum extus modice granulosum et teres intus 
alis 10 ca. 0.1 m altis obsitum; calycis tubus 0.2 m altus, 
lobis interioribus 0.5 X 0.5 mm oblongis rotundatis, dentibus 
exterioribus crassis inframarginalibus. Petala 1-1.2 X 1-1.2 
mm obovato-suborbicularia minutissime granulosa. Stamina 
essentialiter isomorphica glabra; filamenta 1.3-1.5 mm longa; 
antherarum thecae 1.1-1.2 X 0.5 X 0.5-0.6 mm oblongae poro 0.1- 
0.15 mm lato ventraliter inclinato, connectivo non vel paulo 
(0.1 mm) prolongato dorsaliter obscure (0.05 mm) dentato. 
Stigma expansum 0.5-0.6 mm diam.; stylus glaber 3.7 X 0.25-0.35 
mm in ovarii apicem ca. 0.3 mm immersus; ovarium 3-loculare et 
t/2 inferum glabrum. 

Type Collection: H. lugo 2421 (holotype GB303165; isotype 
US), collected at Colonia Jativa ca. 10 km north of Mera, Prov. 
Pastaza, Ecuador, 17 June 1972. "Tree 5-6 m. Corolla white.” 

Miconia scutata has prominent ridges at the petiole bases, 
petioles only 0.5-1=1.5) em long, leaf bases narrowly acute, 
petals 1.8-2 mm long, and ovary apex with several gland-tipped 
teeth 0.2-0.4 mm long; in leaf venation and margins, anthers, 
and internally ridged hypanthia, the two species are alike. A 
recent collection of M. scutata (H. Lugo 430, Colonia 24 de 
Mayo, Pastaza) agrees in all respects with the Tungurahua type. 
The general aspect of M. imitans is very like that of M. resima 
Naud. (with more obvious leaf venules beneath, petals twice as 
large, and broadly 4-pored anthers), M. tovarensis Cogn., and 


M. cremophylla Naud. (both with larger petals and 2-pored 
anthers). Perhaps the small anther pores of M. scutata and 

M. imitans, indicating technical placement in Sect. Amblyarrhena, 
will eventually prove of less sectional import than other 
resemblances to the three above-mentioned species of Sect. 
Cremanium. 


MICONIA CORDIFOLIA Wurdack, sp. nov. 

M. pichinchensi Benth. affinis, foliis maioribus supra 
densiuscule setulosis floribus maioribus differt. 

Ramuli primum rotundato-quadrangulati demum teretes sicut 
petioli foliorum venae primariae subtus inflorescentiaque pilis 
pinoideis 0.1(-0.3) mm longis densiuscule furfuracei. Petioli 
4-8 om longi apicem versus adaxialiter pilis barbellatis 0.4- 
O.7 mm longis sparsiuscule induti; lamina (9-)11-16 X (6-)8-12 
em ovata apice gradatim hebeti-acuminato basi 0.7-1.8 cm cor- 
data, membranacea et irregulariter crenulato-serrulata (dentibus 
ca. O.5 mm profundis), supra densiuscule appresso-setulosa pilis 
laevibus 0.3-0.5(-1) mm longis, subtus in venis primariis 
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secundariisque sparse setosa pilis gracilibus laevibus 0.5- 
1.5(-2.5) mm longis in venis secundariis venulisque sparse 
stellulato-puberula in superficie glabra, 7(-9)-nervata nervis 
secundariis ca. 5 mm inter se distantibus nervulis subtus 

planis obscuris areolis ca. 0.2-0.3 mm latis. Panicula 11-14 xX 
8-10 em submultiflora, ramis primariis oppositis sicut hypanthiis 
sparse vel sparsissime pilis laevibus glanduliferis 0.6-1 mm 
longis obsitis; flores 5-meri, pedicellis ca. 1 mm longis et ca. 
0.2-0.4 mm infra hypanthium articulatis, bracteolis ca. 1 m 
longis subulato-setosis subpersistentibus. Hypanthium (ad torum) 
3.5-4 mm longum extus praecipue basim versus modice stellulato- 
puberulum; calycis tubus O.7-1 mm longus, lobis interioribus 
0.4-0.6 mm longis oblatis, dentibus exterioribus crassiusculis 
0.1-0.4 mm eminentibus; torus intus glaber. Petala 3.5-4 xX 3-4 
mm obovata minutissime granulosa. Stamina isomorphica; fila- 
menta 2.7-3 mm longa sicut stylus sparse glanduloso-puberula 
(0.1 mm); antherarum thecae 2.2-2.6 X 0.7-0.9 X 0.7 mm oblongae 
poro 0.1-0.15 mm diam. dorsaliter inclinato, connectivo ad 
basim ventraliter 0.2-0.3 mm alto bilobulato. Stigma expansum 
0.8-0.9 mm diam.; stylus 7.5 X 0.4-0.6 mm in ovarii cono 0.5- 
0.9 mm immersus; ovarium 5-loculare et 1/2-2/3 inferum apice 
conico 0.9-1.3 mm alto glabro. , 

Type Collection: L. Uribe Uribe 3873 (holotype US 2370322; 
isotype COL), collected between Laguna de San Rafael and Santa 
Leticia, Puracé, Depto. Cauca, Colombia, elev. 2800-3000 m, 

8 Sep. 1961. "Arbusto de 2 mebros de altura muy ramoso. Ramos 
de la inflorescencia rosadas. Flor con pétalos blancos y anteras 
amarillas." 

Paratype: J. Cuatrecasas 23463 (US), from "Cordillera 
Central, vertiente oriental, region de Mose opan, hoya del rio 
San Jose, Aguabonita," Cauca, elev. 2280 m, 30 Jan. 1947. 

"Frutex 1m. Hoja verde rugosa , plusminusve clara enves. 
Caéliz y pedunculos rosados. Petalos blancos. Estambres 
amarillo claros." 

Miconia pichinchensis has petioles only 0.3-1 cm long, leaf 
blades 4-8 x 2-4 cm and sparsely to very sparsely strigulose 
above, and petals only 2. 8-3 X 2.5-2.7 mm. Other apparent rela- 
tives include M. haematostemon Naud. (petioles only 0.5-1 cm long 
and blades above glabrate, hypanthia setulose, stigma punctiform), 
M. neurotricha Cogn. (leaves acute at base and glabrous above, 
hypanthium glabrous, stigma not expanded), as well as perhaps 
M. atropilis Gleason (leaves plinerved, glabrous above, without 
a cordate base; hypanthium glabrous) and M. crinita Naud. (long 
cauline and petiole setae, strongly bullate-pustulate upper leaf 
surfaces, smaller mgeears). The general vegetative aspect of 
M. cordifolia is like that of M. psychrophylla Naud. and M. 
acalephoides Naud.; however, those species, along with M. caesia 
Gleason and M. reticulata Triana, differ in such fundamentals as 
the inflorescence pattern (4 primary branches per node) and 3- 
celled ovaries, as well as smaller flowers. The paratype of 
M. cordifolia Skene less development of gland-tipped inflores- 
cence and hypanthial hairs and slightly smaller flowers than the 
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MICONIA CRINITA Naud. subsp. AUSTRALIS Wurdack, subsp. nov. 

A subsp. crinita foliorum subtus venis venulisque stellu- 
lato-puberulis pilis sessilibus differt. 

Type Collection: E. Asplund 16703 (holotype US 2441347), 
collected below San Juan towards Chiriboga, Prov. Pichincha, 
Ecuador, elev. ca. 2650 m, 1 July 1955. "Weak shrub with long 
hanging or subscandent branches; calyx and corolla white; anthers 
yellow." 

Paratypes (all Ecuador ): Camp E-1715, from Quito-Sto. 
Domingo de los Colorados road, Prov. Pichincha, elev. 2600- 

2900 m; Harling, Storm, & Strom 9006, from between Quevedo and 
Latacunga above Pilalo, Prov. Cotopaxi, elev. 2800 m; Holm- 
Nielson & Jeppesen 1259 (AAR), from near Pilalo, Prov. Cotopaxi, 
alt. 2400 m. 

In the typical subspecies, known only from Tolima, Colombia, 
the veins and veinlets on the leaves beneath are moderately 
setulose with hairs having a stalk 0.3-0.6 mm long and a frayed- 
stellulate apex (as well as inconspicuously stellulate- 
puberulous). Examination of the type collections of M. crinita 
(holotype P) and M. cardiophylla Cogn. (isotype NY) shows no 
differences between the taxa. From the phytogeography and label 
notes reported by Markgraf (Bibl. Bot. 116: 118. 1937),. the 
Diels collection (destroyed) from Pichincha identified as M. 
hirta Cogn. certainly really represented M. crinita subsp. 
australis; the Bolivian species differs from M. crinita in the 
shallowly and distantly setulose-pustulate upper leaf surfaces, 
the leaves beneath setose on the secondary and tertiary veins 
as well as the primaries, the very sparsely puberulous hypanthia, 
glandular-setose external calyx teeth, glabrous petals (as well 
as filaments, style, and ovary apex), and non-expanded stigma. 





MICONIA JAHNII Pittier, Journ. Wash. Acad. Sci. 14: 450. 1924. 

Miconia cuneifolia Gleason, Bull. Torrey Club 52: 451. 
1925. 

The species has 5(-6)-merous flowers and is closely related 
to M. orcheotoma Naud., differing in the more obviously quadrate 
branchlets, lower leaf surfaces with more persistent indument 
and with tertiary veins elevated-reticulate, smaller hypanthia 
(1.2-1.6[-2] mm long, rather than 2.6-2.7 mm) and narrower 
(usually 0.8-1.2 mm rather than 2-2.3) entire-margined (rather 
than fringed-lacerate) petals. As now understood, M. jahnii 
ranges from Venezuela (Mérida, Tachira) and Colombia (Boyaca, 
Uribe 3527 and 5936; Huila, Rusby & Pennell 831; Cauca-Huila, 
Cleef 5001; Cauca, Cuatrecasas 18834) to Ecuador (Azuay, Camp 
B-4391 - The Ecuadorian material had earlier been referred to 
M. orcheotoma (Mem. N. Y. Bot. Gard. 16: 26. 1967). 





BOOK REVIEWS 
Alma L. Moldenke 


"GEOLOGY ILLUSTRATED" by John S. Shelton, xii & 3) pp., illus., 
W. H. Freeman & Company, London & San Francisco, California 
910). New printing of 1966. $13.50. 


Prepared effectively for "thoughtful and observant people who 
enjoy the outdoors......of many different ages and backgrounds", 
this book must have "done well" over the last decade. It will be 
difficult to surpass in the decade to come! 

The author's artist-brother, Hal Shelton, has provided inter- 
pretive drawings associated with the excellent black/white 
photographs that are arranged in sequence and that develop, 
through this observational approach, some of the main principles 
of geology. 

Actually all the material contained in any of the better gen- 
eral texts in geology is covered here, only the book does not 
read like a textbook, but more like a coffee-table adventure 
book with 382 plates. 


"VICIOUS CIRCLES AND INFINITY: A Panoply of Paradoxes" by Pat- 
rick Hughes and George Brecht, 114 & 106 pp., illus., 
aed & Company, Inc., Garden City, N. Y. 11530. 1975. 
$6.95. 


This rirst annotated anthology of this field (extending to 
infinity and/or limited by circles) by the artist-authors effec- 
tively offers, both visually and verbally, humorous, stimulating 
reading and thinking. On the serious side there is careful 
documentation and a bibliography. 


"THE ART OF BOTANICAL ILLUSTRATION" hth Edition by Wilfrid J. W. 
Blunt with the assistance of William T. Stearn, xcocii & 
30k pp., illus., Collins Publishers, London SW1A IPS, 197). 
£ 3.00 net. 


This work is still a gem with such perfectly cut facets: of 
art artistically presented, of botany scientifically presented, 
of botanists and plant collectors incidentally mentioned, of 
artists with their pencils and color pens, of skilled craftsmen 
with their engraving tools and different media, of revelant 
historical survey enriched and validated by biography and bibli- 
ography, and of 47 excellently printed color plates, 32 black/ 
white ones and 75 other text figures. 

The original of this book appeared in 1950 as number 1); 
about one-quarter down the list of "New Naturalist" publications. 
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This has been followed in 1967, 1971 and 197) by reprintings to. 
which have been added cumulatively an Author's Preface to Second 
Edition, Third Edition: Additional Notes [such as "Audubon (p. 
178). The flower—drawings of about the first one hundred plates 
of the BIRDS OF AMERICA were made by a boy of 13 named Joseph 
Mason — a remarkable achievement"), and Fourth Edition: Additio— 
nal Notes. 

It is good indeed that this classic is being kept readily 
available to folks who like flowers, botanists, books, art, or 
artists in any and all combinations as amateurs or as profes- 
sionals. 


"WILD PLANTS IN THE CITY" by Nancy M. Page & Richard E. Weaver, 
Jr., x & 117 pp., illus., Quadrangle/The New York Times 
Book Company, New York, N. Y. 10022. 1975. $3.95 "an orig- 
inal paperback", 


This book inaugurates the Quadrangle Division Demeter Press 
Natural History Series. This one is well illustrated with many 
excellent black/white photographs. They and the text are cen- 
tered in Boston, but since so many of the plants involved are 
those highly successful cosmopolitan "weeds", the book's use in 
handy recognition (by page flipping) and in understanding some 
of the success story of such plants in invasion, succession and 
survival in urban areas (originally alien to plants) will apply 
far and wide. 

Teachers, young students, and members of various nature groups 
will find this book of real value and interest. 


"TREES OF NEW YORK STATE: Native and Naturalized" by H. P. Brown, 
433 pp., illus., Facsimile Edition for Dover Publications, 
Inc., New York, N. Y. 10014. 1975. $4.00 paperbound. 


The original of this work was Technical Publication No. 15 of 
the New York State College of Forestry, Vol. XXI (5), February 
1921 by the Syracuse University Press, and has always been much 
used and highly valued by foresters, forestry students, natural- 
ists, teachers of field biology courses on many levels, and 
others. The text gives much detail in simple, direct language 
and facilely operating keys. The wonderfully detailed yet clear 
line drawings have been used also by schools, museums, etc., in 
enlarged chart form for the past fifty years. The linguistic 
derivation of tree names (common, generic, specific) makes in- 


teresting reading. 


"THE NATURALISTS' DIRECTORY — International" 2nd Edition cam- 
piled by Willard H. Baetzner, 259 pp., PCL Publications, 
Inc., South Orange, N. J. 07079. 1975. $7.95 in the U.S., 
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Canada & Mexico, $9.95 elsewhere, paperbound. 


There are over 3,500 individual listings from all the American 
states and 60 other countries with addresses and special inter— 
ests, international listings of societies, museums, zoos, etc., 
an alphabetical name index, and also an alphabetical specialty- 
discipline index. The two latter items are new features of the 
work virtually necessary now because of the considerable and 
repeated growth in this publication, active ever since 1878 when 
it was started by a group of Louis Agassiz' students. 

This is a very useful publication for many people and in- 
stitutions in many ways. 


"TERRESTRIAL ENVIRONMENTS" by J. L. Cloudsley-Thompson, ili & 
253 pp., illus., Halsted Press of John Wiley & Sons, Inc., 
New York, N. Y. 10016. 1975. $14.95. 


A fine survey of ecology and zoogeography is developed herein 
for the student and the interested intelligent reader (in con= 
trast to the volatilely vocal ecology "buffs" who would not want 
to be confused by carefully established facts and scientific in- 
terpretations). It deals globally with the main environmental 
influences on organisms (mainly animal) and, in turn, the latters' 
influences upon the major vegetational areas of tropical and 
temperate and taiga forests, savanna and steppe, tundra and snow- 
lands, deserts, mountains and fresh waters. 

The general index is far from complete but does include sever- 
al misspelled scientific names that usually appear correct in the 
text except for Tilia, Platanus and Fagus on pp. 118 and 119 and 
Avicennia on p. 3% where A. mucronata is erroneously given for 
Rhizophora mucronata. 

Consulting the well-chosen bibliography will demonstrate how 
highly qualified this British zoology professor is to author this 
very good book. 


"PLANT AND FLORAL WOODCUTS FOR DESIGNERS AND CRAFTSMEN: 419 I1- 
lustrations from the Renaissance Herbal of Carolus Clusius" 
edited by Theodore Menten, Facsimile Edition for Dover 
Publications, Inc., New York, N. Y. 1001. 197). $h.00. 


Since this replication of prints of these selected woodcuts 
is part of the Dover Pictorial Archive Series, its advertised 
direction is to artists, craftsmen, and designers for hobby, 
advertising, etc. It can also be of considerable use to the 
botanist, student and botany teacher distant from a copy of the 
original "Rariorum plantarum historia" of Clusius. The pre- 
Linnean names for the plants depicted — another item of student 
interest if effectively presented -- are listed at the back. 
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"DECORATIVE FLORAL ENGRAVINGS: 118 Plates from the 1696 Accurate - 
Description of Terrestrial Plants by Abraham Munting" edited 
by Theodore Menten, 11 & 120 pp., illus., Facsimile Edition 
for Dover Publications, Inc., New York, N. Y. 1001h. 1975. 
$3.50 paperbound, oversize. 


This selective replication reflects effectively the golden age 
of plant classification and exploration, gardening, and botanical 
illustration in Holland. Munting "taught the then allied sciences 
of medicine and botany at the Academy of Groningen, where he also 
superintended a noteworthy botanical garden nicknamed Groningen's 
Paradise". The drawings, reduced to copper plates, are very well 
executed, often by Munting's students who were so closely super- 
vised that the results look like the continuous work of the same 
gifted hand. The backgrounds and labeling are aiso attractively 
executed. 

This book belongs to the Dover Pictorial Archives Series. 


"SURTSEY: [Evolution of Life on a Volcanic Island)" by Sturla 
Fridriksson, vi & 198 pp., illus., Halsted Press of John 
Wiley & Sons, Toronto & New York, N. Y. 10016. 1975. 
$14.95. 


This really wonderful book was also published in the same year 
in London by Butterworths. The title page shows only the word 
"SURTSEY", making that the official title. The dust jacket and 
review slip, however, give the fuller title. I wonder about the 
title page of the books meant for sale in and through England. 

So many folks in all walks of life alive today throughout much 
of the world feel that they are vicarious witnesses to the birth 
of Surtsey because television, radio and other news services made 
the accounts so real and dramatic in 1963. 

This careful recording of the geological happenings and the 
advent of living organisms during the first ten years of the 
island's existence, is accomplished with great scientific care 
and is enhanced by excellent color and black/white photographs, 
and effective charts and maps, and is fully documented by biblio~ 
graphic references. Yet the story makes fascinating reading. Non- 
scientists will probably only note from Table 1.2 that many 
different mosses are growing there now, while bryologists will 
pore over the lists and ecologists will wonder why some species 
became so common and others remain so rare. But everyone fortun- 
ate enough to get this book in hand will pause on the next page 
with its beautiful photograph of a net float with goose barnacles 
washed ashore upon the sandy beach in '65 and on the next color 
plate of Cakile edentula, the common sea-rocket, which is unique 
here, being the first vascular plant on Surtsey to flower and 
fruit. 


1975 


Index to authors in Volume Thirty-one 


Adbellah, M. E., 259, 26) 
Becker, K. M., 25, 297 
Boiteau, P., 26 
Burger, "We Ge, cor 
Cuatrecasas, J., 317 
Degener, I., 21 
Degener, O., 21 
El-Gazzar, A., 259, 264 
Fay, J. Jo, 16 
Gillis, W.T., 21 
Hocking, G. M., 30 
Holmes, W. C., 273 
King, Re Me, 62, 66, 115, 118, 
305, 311 
Krantz, V.=., 66 
McDaniel, S., 273 
Mears, J. A., 463 
Moldenke, A. 5 et 238)" 297, 
365, 113, 417, 
Wurdack, 


Index 505 
Moldenke, H. N., 25, 122, 229, 
23), 298, 300, 33h, 360, 373, 


37h, 417, Lis, 


Morley, T., 279 
Nash, D. L., ae aC 
Panigrahi, Ge, P 
Robinson, H., 62, 115, 118, 
305, 311 
Rudd, Ve Ee, 27, 431 
Sallouna, B. Me, ee 
Seymour, F. C., 1 
ptayermarl: Jocks | Cees 
1,86 
St. John, H., 2 
Terrell, E. E., “a8, 425 
Ugent, De, 18 
Volz, P. A., 193 
Ward, De Be, 2hl 
Williams, L. 0., 435 
Je Je, 492 


Index to supraspecific scientific names in Volume Thirty-one 


Aberia, 3 

Abies, 365 
Acanthaceae, 127 
eal 298, 299 
Sees os 
Acetabularia, 20 
Achillea, 7h, 77 


Acrasiales, 52 
Acrosticmm, 17) 


Actinocephalus, 392 
Adiantum, 1-15 


AS ee 382, 38h, 387, 


Me eee 431-L34 


368 
mee, 61, 69, 83 
9 


Ageratum, 67, 


Agricola, 392 
rostis, 323 


Alaternus, 393 
eee sa 


Algae, 31-3 
Allantodia, “Sn 25-256 


506 PHY TOLO@I«A Vol. 31, no. 6 
Ayapanopsis, 311, 312, 315, 316 
i 300, 377, 392, 393, 03, Bocharie, 322 
Bartlettina, 62-65, 313 


Alsophila, 258 
Amasonia, 382, 396 
Amblyarrhena, 496-98 
Amboroa, 311, 314 
Ambrosia, 71, 77 
Ambrosiinae, 463 
Ameranthus, 393 
Amerina, 303 
Amerinae, 393 
Anacampta, 26, 248, 2h9 
Anacardiaceae, 2 


Angiospermae, 39, 50 
Anolis, 29 

Anotis, 18 
Anthemideae, 74, 77 
Apis, 66, 85 
Apocynaceae, i 

q ae Bl, 
ieotoeiiane: a 
Arctotis, 60 


Arcytophyllum, 418 

Aristatae, 38 

Arnoglossum Se 80, 85, 108 

Artemisia, 7, 7 

Ascomycetes, 7, "%6 
Ascomycotina, 47 

Aspidium, 369 

Asplenium, 251-255, 257, 258 

Aster, 70, 77, 82, 91, 93-95 

Asteraceae, 16, 17, 26, 62, 66, 
Pe 85, 115, "18, 305, 311, 

3 











Astereae, 69, 7 
Asteridiella, aa} 345, 358, 


Athyrium, 251, 255 

Aubletia, 393 

Austrocritonia, 115-117 

Averrhoa, 393 

Avicennia, 239, 375, 377-38h, 
307, Bik 391, 393, 403, 503 

Avicenniaceae, 47 

Avicinnia, 393 


Bartramiaceas, 323 

Basidiomycetes, 2, 7, 56 

Basidiomycotina, 7 

Basistemon, 341, 393 

Bastelia, 393 

Bellis, 77 

Berberidaceae, 58 

Berberis, 393, 458 

Bidens, 73, 77, 78, 102, 103, 
297 

Blairia, 393 

Boehmeria, 267-269, 272 

Boltonia, 77 

Bonafousia, 26, 247, 2h9 

Bontia, 393 

Bouchea, 122, 12h, 234-236, 378- 
ao 382, 391, 393, 396, 09, 


Bouvardia, 418 
Brachysorus, 256 
Brassicaceae, 110 
Breutelia, 333 
Brickellia, 118 


Brya, 433 

Bryonia, 84 

Buchnera, 23) 

Bichnera, 23h 

Buechnera, 23h 

Buphthalmum, 77 

Bursera, 35h, 

Cacalia, 435, 437, 439, bb, bbb 

Cakile, 50) 

Calamagrostis, 328 

Calea, 16, 32 

Calendula, 80 

Calendulae, 80 

Callicarpa, 375, 3785 37 peouee 
390, 391, 393, 00 

Callipteris, 256 











Campyloneuron, 169-171, 183 


Campyloneurumm, 152, 153, 168- 
ral 


1975 


Capitano 
Carex, 32 
Caryocaraceae, 291 
Caryopteris, 390, 391, 12 
Casselia, 373, 384 
Castelia, 38h, 387, 3 
Castalleja, 39h 
Catananche, 81 
Celtis, 3L0 
Cenchrus, 22-2) 

. Centaurea, 75, 76, 80, 81, 111, 

lie 


is, 400 





391, 39h 


Chaetomium, 193, 210, 22) 

Chara, 20. 

asestim, 122=125, 127, 23h- 
, 39h, 396 

pada 38 

Cheinodoxa, 39) 

Chioanthes, 39), 

Christella, 369 

Chranolaena, 115, 118 

Chrysanthemum, 7), 77, 105-108, 





259 
Chrysobalanaceae, 291 
Chrysopsis, 09,77, 90 


Chusquea, 333 
Chytridomycetes, 56 
Cichorieae, 76, 80-82 
Cichorium, 16, 60,81, 112 
Cineraria, 

Cirsiun, S, 109-111 
Cissus, 342 

Citahrexylun, 300 
Citarexyliun, 300 
Citerexylum, 300 


Cithaerexylum, 351 
Citharaexylon, 300 


Citharecylum, 300 
Citharerexilon, 300 


Citharexylem, 300 


Citharexylon, 300, 338, 353, 
356, 3, 394, 452 


Citharexylium, 300, 356 
Citharexylum, 25, 300, 301, 303, 
33-360, 378-382, 384, 391, 

393-395, 107, bub-62" 


Index 


507 


Citharexylvm, 300, 395 
Citheroxyim, 300 


Citherexylum, 300 

Clerodendron, 395, 396 

—— 239, 336, 375, 

2; 38h, 388-392, 395, 

396 05; 412 

Clerodron, * 396 

Clidemia, 497 

Coinostelium, 458 

Colias, 

Colletia, 354 


Coampositae, 83, 273, 307, 317, 
aT q35 


Condalia, 30 

Congea, 396 

Conocliniun, 67, 69, 83, 87 
Convolvuloidei, 38 
Conyza, 70, 71, 77, 95 
Coreopsis, 78 

Cornutia, 239, 378 

Cosmos, 73, 77, 78, 103 
Crataegus, hl, 

Cremanium, 497, 198 


crepis. 81, 82 
oeiven ue 
Cryptosorus, 152, 153, 175-182 


Cteno teris, 172, 175, 176;) 276, 
179, 181-133 


Cupressus, 337 
Cyclocheilon, 396 
Cyclochilus, 396 
Cyclosorus, 369, 370,372 
Cymburus, 396 

Cynareae ae, 75, 80, 81 
Cyrtotheca, 280 
Cytarexilon, 300 
Cytarexylun, 300 
Cytharexyllum, 300 
Cytharexylon, 300, 338, 396 
Cytharexylum, 300, 343 
Cytheae, 2 

Dahlia, 73, 77, 78, 102 
Datura, 5), 


Degeneriaceae, 39 
Denisaea, 396 


508 PHYTOL GEA 


Deniseia, 396 
Denisia, 396 
Deuteramycetes, 52 
Deuteromycotina, 7 
Dichapetalaceae, 291 
Dichrolepidaceae, 396 
Dichrolepidaceas, 396 
Dichrolepideas, 396 
Dicrastyleae, 396 


Dicrastyles, 396 

Dicrastylidaceae, 37) 

Dicrastylis, 396 

Didymoglassum, 256 

Didymoglossum, 256 

Diolena, 93 

Diphistema, 396 

Diplazium, 251-256 

Diplostephium, 317-322 

Dipterocalyx, 396 

Doronicum, 80 

Draba, 32) 

Drepanocarpus, 1,33 

Dryopteris, 369-371 

Dunaliella, 20 

Dupatya, 396, 397 

Duranta, 379, 3681, 38h, 389, 
BOT, 393, 397 

Edrisia, 19 

Eirocaulon, 397 

Elephantopus, 67, 68, 86 

Ellisia, 397 

Enbelia, 21 

Emilia, 80, 435 

Epithele, 336, 358 

Erechtites, 75, 80, 109, 35 

Erigeron, 71, 77, 96 

Eriocailon, 397 

Eriocaulaceae, 37h, 396, 397 

Eriocaulaceas, 397 

Eriocaulon, 26, 229, 360, 375, 
376, 370, 301, 383, 38h, 368- 
391, 397, 398, 400, Loh 

Escallonia, 322 

Espeletia, 323, 325, 327-329, 
po ie Ee 

Eumycetes, 56 


Euaycota, 7 














Vol. 31, no. 6 


Eumycotina, 56 
Bupatoriadelpims, 67, 68, 63, 
87 


Eupatorieae, 62, 68, 81, 83, 
115, 118, 273, 305, 311 

Eupatorium, 67, 68, 83, 87, 88, 
115-117, 273, 306, 309, 312, 
313 

Eupomatiaceae, 39 

Exallage, 118 

Fagus, 503 

Faradaya, 398 

Ficus, 42, iy 

Filices, 258 

Flacourtia, 398 

Flacourtiaceae, 398 

Fleischmannia, 305-310 

ella, 

Fruticosi, 3 

Fungi, 31, 32, a 52, 56 

Fungi imperfecti, 

Gaillardia, 7 

Galinsoga, 73, 77 

Gazania, 80 

Ghinia, 378-380, 398, 00, 03, 
05, 408, 410-12 

Glandularia, 398 

Gmelina, 390, 391, 398, 06 

Gnaphalium, 71, 77 


Goniophlebium, 152, 160, 162-165, 
152 

Goniopteris, 371 

Gossypium, 259, 263-265 

Grabowskia, 336 

Gramen, 398 

Gramineae, 22 

Grammitis, 131, 134, 136-138, 
10-147, 149, 151-153, 163, 
171-188 

Grindelia, 77 

Guilelma, 6 

Gumira, 398-00 

Gymnogramma, 251 


Gymnogramme, 253 
Gymnospermae, 50 
Gynoxys, 437 


Gynura, 35 








1975 


Gyptis, 118 
Hebeclinium, 311, 313 
Hedyotideas, 121 
dedyotis, Hedyotis, 418-1126 
aru, 1,33 
eres 78 


Heliantheae, 16, 17, 71, 77, 78, 


2, 301 
Helianthus, 72, 73, 78, 79, 82, 
99-101 
Helichrysum, 77 
Heliopsis, 79 
Houitetis’ 258 
Herba-vulneraria, },00 
Heterothalamus, 322 
Hieracium, 76, 80-82 
Hierobotane, 1,00 
Holmskiodia, ),00 
Holmskioldia, 389, 391, 400 
Holnskjéldia, 00 
Holmskoldia, 00 
Homoskioldia, 1,00 
Hormiscium, 51 
Houstonia, 118-22, 125 
otricha, 168 
dnocarpus, 55 


pam mn 297 
Hymenoptera, 84 


Iguanidae, 291 
Ilex, 

Inula, 77 

Inuleae, 71, 77 
Iridaceae, 21, 25 














Ischnia, 1,00 
Jatropha, 342, 35h 
Johnsonia, 00 
Junellia, 387 
Kadua, ]19 


Kaempfera, 1,00 
Karalhaebo, 1,00 
Katou-mail—elou, )00 
Katot-mail—elou » 400 
Katou-mal, 1,00 
Kneiffia, 373 
Koeberlinia, 32 
Kokmotha, 1,00 


Koyamacalia, 85 


Index S09 


Krameria, 32 


Labiatae, 37 


Labyrinthulales, 52 
Lachnocaulon, 375, 376 


Laciniaria, 67 

Lactuca, 76, 80 

Lafuenta, 12) 

Lafuentea, 12h 

Lamiaceae, 39), 00 
Lampsana, 81, 82 

Lantana, 26, 229, 360, 373, 

375, 378-382, 38h, 387-39, 

oe ios; 1,06; li, 412 
Larrea, 3h2 
Lasianthaea, 297 
Lavandulifolium, 320 
laya, 79 
Lecythidaceae, 291 
Leguminosae, 27 
Leiothrix, 229, 384, 402, 08 
Leontodon, 81 
Leptodontium, 328 
Liatris, 67 
Lichen, 41) 

Lippia, 26, 229-232, 298-300, 
ae "381, 382, 38h, 385, 387, 
388, 392, 396, 02, ho3 
Liquidambar, 32 

Lophophora, 54 

Luzula, 323 

Lycium, 31, 355 
opodium, )5 

Maceria, 03 

Macoubea, 26 

Magnoliaceae, 39 

Mail-slou, 1,03 

Malpighia, 30 

Manettia, 433, 48) 

Mangle Mangle, 03 

Warginaria, 152, 157-160 

Masti cotina, 7 

Melastomataceas, 279 

Memecyleae, 279, 281, 283-285, 

287-291, 293, 295 
Menisciu, 372 
Mentha, Zo 


Menyanthaceae, 8), 














510 PHY T 0O:L O:Gera Vol. 31, no. 6 
Merexylon, 300 Paliuro, 105 
Mesadenia, 85 Palmas, N6 


Mesochlaena, 372 
Miconia, 192, 49-500 
Microchaete, 32) 
Eee? 152, 160-162 
Wik 7, 69, 88, 89, 273-278 
Wiricacalia, 85" 

Monarda, 37, 38 
Vorobatindun, 403 
Mouriri, 279-289, 292-296 
Mulgedifolii, 138 
Mutisieae, %62 
Myrobolindum, 03 
Mrytillocactus, 342 
Myrsinaceae, 21 





Nephrodium, 369-372 
Nika, 103 


Niphidium 9: doe 153," 168 
Niphogeton, 32h, ’ 


Nissolia, 27-30 


ctanthaceas 37h, 403 
Nymphoides, Bh, 


Oceanica, )19 

Ochopodium 5 UL 
Octomeris, 196 
Oldenlandia, 418-422, 425 
Oomycetes, Oamycetes, 56 
Ophrys, 6h 
Opuntia, 30 
Ormoc Se. 
Ossaea, 37 
Oteiza, 16 
Oxalis, 1h 
Oxera, 391 
Pachycereus, 354 


Paepalanthus, 232, 379-383, 385, 
ee 389, 392, 396-398, 03- 


Pagamea, 226, 227 





Palmatinervii, 1, 6 

Paniculatae, 05 

Panniculatae, 05 

Partheniastrum, 463, 464 

artheniun, 163-L67, 469, 471, 

ai 75-477, 479-82 

Paullinia, 186, 487 

Pedaliun, ” 08 

Perezia, 362, 364 

Pericalia, hha 

Peric Timers Periclimenum, 05 


Perymeniun, Perymeniun, 16, 17 


Pessopteris, 168 
Petasites, 80 


Petitia, 27, 335, 379, 380, 
394, 406 

Petra, 06 

Petraea, 1,06 

Petrea, 375, 378, By feus 383, 
392, 06 

Phelloderma, 1,06 

Phenax, 269 

Phialophora, 51 

Philodice, 06 

Philodoce, 06 

Phiebodium, 152, 153 


Phycomycetes, )7 
Pe se 377-379, 381, 383, 


402, 03, 406, 410-412, 415 
Phyllachora, ),58 


Phymatodes, 161 
Fi Nes » 209-271 


Pitraea, ee 387, 392-39), 
Plantaginella, 4,06 


Plasmodiophoromycetes, 7 
Platanus, 503 
Pleiocraterium, 20 
Pleopeltis, 152, 165-168 


Pleurotus, 51 


Polymnia, 71, 77, 97 





1975 
Polynesiotis, 19 


Polypodium, 129, 131-143, 145- 


a92, orl,. 372 
Polystichum, 371 
Praxelis, 115 
Premma, 06 
a Bae une 
Pr Va Jt7=2 1, 3, 393, yy ? 
07, 4,10 


Pronephrium, 371, 372 


Prosopis, 30 
Prospodium, 58 





Prums, 13 
Psacaliopsis, jl 
Psacalium, 435-),37 


Pseudobaccharis, 322 
Pseudogynoxis, 1438 


Pseud , 437, 438 
Psychotria, 227, 228 
Pteridium, 5 
Seca 50 
Punica, 59 

eS oe? 


Quercus, 337, 351 

Racomitrium, 323 

Rapanea, 21 

Ratibida, 79 

Rauvolfia, 300 

Rauwolfia, 300, 335, 350 

Re 5 26 

Rehdera, 378, 379 

Rhamnaceae, 355 

Rhaphitammus, 07 

Rhaphithamms, 07 

Rhizophora, 503 

Rhodomyrtus, 42 

Rhodotorula, 193, 210 

Roldana, Ta, bhh, hh7 

Rosa, 259 

Rubiaceee, 226, 227, 420, 421, 
1,26, 453, 485 

Rudbeckia, 72, 79, 82. 97, 98 

Rumex, 1) 





Satchytarpheta, 1,07 


Sauria, 291 

Scatou-mail-elou, 07 

Schnabelia, 394 

Scleroon, 300 

Scleroon, 300, 335 

Scopariae, 31 

Scorodonia, T 

Scypharia, 3 

Senecio, 80, 322-325, h35-Lh7 

Senecioneas, 75, 80, 82, 85, 
35 

Sinacalia, 85 

Sisymbrium, 10 

Sisyrinchium, 21-245 

Sitharexylon, 300, 4,07 

Solanaceae, 336 

Solanum, 18-20 

Solidago, 69, 70, 77, 89, 90, 
92, 93 

Sonchus, 76, 80, 113, 114 


Sparattothamnella, 07 
Spartotamnus , 107 
Spartothamnella, 391, 07 
Spermatophyta, 31 
Sphaerostephanos, 372 
Sphagnum, 325, 331,323 
Sphenodesme, 396 
Sporothrix, 51 


Stachytarpheia, 07 











Stilbaceae, 374 
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Syringa, li) Valerianodes, 409 
Tabernaamontana, 246-219 Verbena, 29, 37h-379, 383, 38h,. 
Tagetes, 73, Tu, 79, 10h, 105 ae ae 392, 393, 398, 09- 
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Tracheophyta, his Vitis, 2 
Tragopogon, 81, 82 Volkameria, 12 
Trichocephalus, 4,08 Votomita, 279, 28h, 285 
Trichogonia, 307 Wedelia, 25 
Trichomanes, 257, 297 Werneria, 435 
Trichophyton, 193, 210, 211, 224 Xiphopteris, 152, 153, 173-175, 
Trifolium, 183 
Triolena, 93, 9k Yucca, 365 
Triticum, 259 Zea, 368 
Trochodendraceae, 39 Zexmenia, 25, 297 
Tsuga, 240 Zinnia, 72, 80, 96 
Turncasa, 300 Zizyphus, 30 
Tusailago, 80 Zygomycetes, 56 

Undulata, 2h6 Zygomycotina, 7 
Urticacese, 261 269, 271 Zygophyllum, 43 
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